SULPHUR 

The  Magazine  of  World  Sulphur  Industry 

No.  20  MARCH,  1958 


ISSUED  BY 


THE  BRITISH  SULPHUR  CORPORATION  LTD., 
FISON  HOUSE, 

95,  WIGMORE  STREET, 

LONDON,  W.I. 


Telephone  :  WELBECK  5500 

Telegrams  :  SULFEX,  TELEX,  LONDON 


Cables 


SULFEX,  LONDON 


Printed  l)y  The  Essex  Chronicle  Series.  C;helmsford.  KnUinnd 


■  . 
d  >L' 


Freeport  ofFers:  competitive  prices  •  the 
newest  and  fastest  loading  facilities  • 
expert  shipping  assistance  •  constant 
quality  controls  *  skilled  technical  aid 
in  the  handling,  storage  and  use 
of  sulphur  •  vast  proven  reserves 


THE  REAL  COST  OP 


SULPHUR 


When  comparing  over-all  sulphur 
costs,  are  you  giving  full  account  to 
low  shipping  rotes,  consistent 
quality,  efficient  in-plant  use,  and 
dependable  supply? 
In  each  of  these  areas,  Freeport  can 
help  you  secure  the  greatest  economy. 


A  reliable  source  for 
high  purity,  99^%  or  better 

SULPHUR 


DUVAL  SULPHUR 
AND  PDTASH  CDMPANY 

HOUSTON,  TEXAS,  U.S.A. 


Please  address  all  communications  to : 

ASHCRAFT-WILKINSON  CO. 


Exclusive  Distributers 
ATLANTA,  CEORCIA,  U.S.A. 


Cable  Address  :  ASHCRAFT 


JEFFERSON  LAKE 
SULPHUR  COMPANY 

SULPHUR 

PRODUCERS 

99.5  PER  CENT.  PLUS  PURITY 
(FREE  OF  ARSENIC,  SELENIUM  AND  TELLURIUM) 

Mines  and  Plants  Located  at : 

Clemens  Dome,  Broxorlo  County,  Texas. 
Long  Point  Dome,  Ford  Bend  County,  Texas. 
Storks  Dome,  Calcasieu  Parish,  Louisiana. 
Monderson  Field  :  Mondsrson,  Wyoming. 

General  Offices  : 

1408  WHITLEY  BUILDING 
NEW  ORLEANS  12.  U.S.A. 


Nearly  seventy  years  ago,  Thomas  Huntington  of  the  United  States 
and  Ferdinand  Heberlein  of  Switzerland  formed  a  partnership  as 
consultants  and  specialists  in  lead  metallurgy. 

During  the  following  two  decades  their  specialised  ‘  HH  process  ’ 
for  the  treatment  of  lead  ores  achieved  world-wide  fame. 

The  partnership  thrived  and  just  fifty  years  ago,  in  February  1908, 
Huntington,  Heberlein  &  Co.  Ltd.  was  formed.  Soon  afterwards  the 
engineering  and  contracting  activities  of  the  business  were 
developed  and  the  years  that  followed  saw  the  growth  of  the 
metallurgical,  chemical  and  mechanical  engineering  sides 
of  the  business. 
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A  period  of  growing  co-operation  with  Simon-Carves  Ltd.,  particularly 
in  the  field  of  chemical  engineering,  culminated  in  1951  when 
Huntington  Heberlein  joined  the  Simon  Engineering  Group  as  a 
subsidiary  of  Simon-Carves  Ltd. 

This  long  experience  coupled  with  extensive  resources  for  research, 
development  and  the  exchange  of  information  on  up-to-date 
techniques,  qualify  Huntington  Heberlein  to  maintain  their 
worthy  tradition  in  the  fields  in  which  they  specialise. 


Specialities  include  : 

HH  continuous  sintering  plants  —  Ore  dressing  plants  —  High  intensity  magnetic  separators 
—  Herreshoff  furnaces  —  Badische  turbulent  layer  roasters  —  Contact  sulphuric  acid  plant  — 
Mechanical  saltcake  furnaces  —  Hydrochloric  acid  plants. 
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Our  corrosion-free  pumps  are  specifically 
designed  and  built  for  the  Chemical 
industries.  For  handling  acids  and 
liquids  where  freedom  from  metal 
contamination  is  necessary — your  best 
investment  is  in  Mitchell  pumps. 
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of  the  external 
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I  drying  tower 


High  humidity,  high  temperature  and  chemical 
vapours  arc  part  and  parcel  of  the  detergent 
drying  process  at  the  works  of  Joseph  Crosfield 
Ltd.,  Warrington.  The  detergent  slurry  is  dried 
in  a  tower  at  lOO'C.  and  when  the  moisture  has 
been  freed  from  dust,  it  is  exhausted  at  the  top 
of  the  tower,  via  a  wet  scrubbing  system.  This 
process  quickly  cats  into  the  external  steelwork 
and  conventional  paints  have  given  only  short¬ 
lived  protection. 


THE  ANSWER 


The  tower  on  the  right  was  painted  two  years  ago 
with  an  amine-cured  paint  based  on  Shell’s 
Epikotc  Resins.  This  paint  is  still  in  excellent 
condition  and  giving  complete  protection. 
Contrast  this  with  the  left-hand  tower,  painted 
with  conventional  paint  at  the  same  time,  and 
used  for  a  far  less  corrosive  process. 

For  real  maintenance  savings,  ask  your  paint 
supplier  about  paints  based  on  Epikote  Resins.  The 
more  severe  the  conditions,  the  more  effective  and 
cost-saving  is  the  protection  they  offer 
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Review 


IVORLD  production  of  Sulphuric  Acid  has 
increased  from  IIJ  million  tons  in  1928 
to  42  million  tons  in  1956,  and  83  /  of  the 
increase  (Kcurred  since  1938,  mainly  as  the 
result  of  the  very  rapid  growth  of  the  United 
States  industry,  which  now  accounts  for  14] 
million  tons  (34°/  )  of  the  world  output.  The 
ten  countries  which  have  an  annual  production 
in  excess  of  one  million  tons  together  produced 
33.8  mllion  tons  (8()]%)  in  1^56,  the  smaller 
producers  8.2  million  tons.  The  largest  single 
user  of  sulphuric  acid  is  the  fertilizer  industry, 
and  the  manufacture  of  superphosphates  and 
ammonium  sulphate  represents  a  world 
average  of  55%  of  total  use,  ranging  amongst 
the  major  producers  from  85  for  Australia 
and  69  for  Japan,  to  33°/  in  the  U..S.A. 

and  36°/  in  the  United  Kingdom.  Growth 
industries,  notably  rayon,  detergents  and 
titanium  dioxide  have  added  significantly  to 
the  rapid  increase  of  consumption  in  recent 
years,  but  only  the  last  named  has  maintained 
its  impetus.  Amongst  new  uses  uranium  oxide 
leaching  appears  to  hold  promise  of  major 
expansion  in  the  near  future,  against  this 
.several  major  acid  consumers,  such  as  oil  and 
steel,  as  a  result  of  new  recovery  practices  are 
reducing  their  nett  demand  for  acid.  Quite 


sulphur  in  various  forms  totalled  351,(XX) 
tons.  8%  more  than  in  1955,  the  former  peak 
year,  and  for  the  first  time  more  than  one-hal 
of  total  sulphur  usage  for  sulphuric  aci 
prcxluction  originated  from  domestic  resources. 
Despite  the  upsurge  in  pyrites  u.se  sustainct 
by  Nairne,  Norseman,  Kalgoorlie  and  Moun 
Lyell  pyrites  concentrates  -two  traditional 
suppliers.  Lake  George  and  Mount  Morgan, 
lacked  outlets  for  their  by-prcxiuct  pyrite 
By-prcxluct  sulphuric  acid  based  on  lead  sinter 
gases  and  zinc  smelter  exit  gases  also  expanded 
although  somewhat  curtailed  by  the  lower  leve 
of  metal  operations.  Cheaper  imported  brim 
stone  boosted  the  amount  of  Sulphur  Bounty 
payments  which,  following  amendments  of  th 
1954  Act,  are  now  more  widely  applied.  The 
new  Act  is  still  in  the  making  and  on  its 
provision  will  turn  the  rate  and  form  of  expan 
sion  of  sulphuric  acid  plant  capacity.  Known’ 
projects  are  all  in  the  held  of  by-prtxluct  acid, 
the  most  interesting  being  the  contact  acid 
plant  of  Australian  Fertilizers,  using  H 
recovered  at  Geelong  oil  refinery.  Agriculture, 
which  governs  the  fortunes  of  the  sulphur 
industry,  is  hard  hit  by  world-wide  lower  com 
modity  prices,  but  its  outlook  and  anticipated 
fertilizer  needs  remain  buoyant. 


apart  from  the  slowing  down  of  industrial 
expansion  which  started  in  1957,  throughout 
most  of  the  free  world,  a  number  of  factors 
appear  to  be  at  work  altering  established 
trends  and  relation  between  sulphuric  acid 
use  and  industrial  activity  as  a  whole.  The 
changing  pattern  of  fertilizer  manufacture  and 
possibly  also  the  tendency  in  under-developed 
countries  to  found  domestic  fertilizer  industries 
based  where  possible  on  indigenous  raw' 
materials  may  establish  a  new  trend,  whilst  in 
the  non-fertilizer  sector  industrial  techniques 
are  rapidly  changing  and  organic  and  petro¬ 
chemistry  is  making  a  greater  impact.  These 
features  in  sulphuric  acid — the  key  to  83°/  of 
the  world  sulphur  usage — may  soon  clarify 
sufficiently  to  permit  appraisal. 

The  Sulphur  Industry  of  Australia  in  1957 
achieved  record  results.  Consumption  of 


The  United  States  Sulphur  Industry  i 

1957  cut  back  its  level  of  activities.  Production 
of  Frasch  and  recovered  sulphur  totalled  6.01 
million  tons  which,  although  13°/  less  than  th 
peak  production  of  1956,  still  exceeded  sales 
and  caused  st(x:ks  to  rise  ]  million  tons  to 
over  4]  million  tons.  Only  one-eighth  of  th 
decline  of  667.0()()  tons  in  apparent  sales  is 
attributable  to  a  drop  in  exports,  which  at  1.56 
million  tons  had  held  their  own  in  world-wide 
competition.  Seven-eighths  of  the  decline  werj 
in  the  home  market  due  to  lower  demand  and 
greater  imports  from  Mexico.  This  competi¬ 
tion.  which  centred  on  the  fertilizer  industr 


of  Florida  and  the  works  along  the  Atlantic 
Seaboard,  caused  the  United  States  industry 
in  the  Autumn  to  cut  sulphur  prices  by  $3i 
which  aggravated  the  already  adverse  trend  or 
financial  results,  especially  for  Texas  Gulf 
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Sulphur  Company.  Domestic  consumption  is 
estimated  to  have  declined  5/.  due  to  a  2/ 
drop  in  sulphuric  acid  production  and  7  / 
lower  non-acid  uses.  The  recession  of  the 
early  months  of  1958  and  the  attendant  effects 
in  sulphur-using  industries,  holds  out  no  pros¬ 
pect  of  an  early  change  of  the  United  States 
Frasch  industry’s  fortunes,  which  thanks  to  the 
past  is,  however,  still  based  on  financial  and 
competitive  strength. 

In  his  address  to  the  Society  of  Security 
Analysts  of  New  York,  Mr.  L.  M.  Williams, 
President,  of  Freeport  Sulphur  Company,  con¬ 
demned  sulphur  shortages  as  the  worst  feature 
that  could  befall  the  industry  and  viewed  an 
excess  of  production  capacity,  if  not  of  over¬ 
supply,  as  being  conditions  to  which  the 
industry  was  used.  His  expectation  of  rapidly 
increasing  demand  was  prompted  by  the  wide 
base  of  the  sulphur  industry  and  by  the  antici¬ 
pated  rise  in  fertilizer  usage  in  under-develo|Ted 
countries. 

The  Sulphur  Industry  of  Mexico  prexiuced 
in  1957  about  l.()78.()()()  tons.  30 %  more  than 
in  1956.  Exports  and  domestic  sales  rose  75 y 
to  951,000  tons  whereas  stocks  increased  only 
27%  to  709,000  tons.  Pan  American  Sulphur 
Company  made  the  main  contribution  to 
production  and  exports.  Increased  shipments 
of  690,000  tons  strengthen  the  company’s 
position  as  the  third  largest  supplier  in  the 
world,  and  plant  capacity  now  enables  the 
company  to  produce  and  ship  I  \  million  tons 
annually.  Gulf  Sulphur  Corporation  nearly 
quadrupled  its  1956  rate  of  shipments  to 
197,285  tons.  Endeavours  to  increase  output 
were  only  beginning  to  show  results  by  the 
end  of  the  year  when  it  rose  intermittently  to 
the  1,000  tons  per  day  level.  Texas  Gulf 
Sulphur  Company  raised  output  at  the  Nopa- 
lapa  dome  to  nearly  13,000  tons  monthly  but 
has  not  yet  started  shipping.  Texas  Inter¬ 
national  Sulphur  Company  began  installing 
a  Frasch  sulphur  plant  at  the  new  Texistipec 
dome  whilst  Freeport  Sulphur  Company 
initiated  an  extensive  drilling  programme  on 
leased  concession  areas.  Sulphur  exports  from 
Mexico  totalling  876,498  tons — about  33%  of 
the  world  trade — were  directed  principally  to 
the  United  States  (52%)  but  also  to  all  major 
brimstone  markets  in  the  world. 

In  the  United  Kingdom,  consumption  of 
sulphur  in  all  forms  in  1957  totalled  1.145,000 
tons,  2\%  more  than  in  1956.  Indigenous 


resources  provided  51%/  of  sulphur  needs; 
but  these  supplies  actually  declined  to  about 
586,0(M)  tons  because  of  lower  output  of 
by-pr(xiuct  sulphuric  acid  at  zinc  smelters 
and  of  recovered  brimstone  at  oil  refineries. 
Sulphur  imports — 321,000  tons  brimstone, 
356,924  tons  pyrites  and  I3.(K)0  tons  of  filter 
cake — were  8  /  lower  than  last  year  and  at 
£7.4  million  cost  1 1%  less.  “  Regular  ”  sulphur 
consumption  declined  due  to  the  setback 
suffered  by  the  rayon  industry.  Sulphuric  acid 
prrxluction,  which  rose  3%/o  to  2.235.000  tons 
(lOOy  Hj.SO,),  was  predominantly  based  on 
brimstone  and  the  intensive  u.se  of  anhydrite 
acid  facilities  while  pyrites  use  receded  and 
spent  oxide  held  its  own.  Sulphuric  acid  con¬ 
sumption,  at  peak  level  of  2,371,000  tons  (l(K)y 
and  52/0  more  than  in  1956,  was 
boosted  mainly  by  greater  use  in  fertilizers, 
titanium  dioxide  and  detergents  manufacture. 
Two  new  brimstone  acid  plants  started  operat¬ 
ing  in  1957  and  the  projected  start  in  1958  or 
early  1959  of  some  150,000  tons  new  brimstone 
acid  capacity  will  strengthen  the  now  estab¬ 
lished  pattern  of  the  industry. 

The  Determination  of  Carbon  in  Sulphur 

is  a.ssuming  greater  importance  as  60%  of 
Frasch  sulphur  supplies  are  off-colour.  Inten¬ 
sive  research  by  Texas  Gulf  Sulphur  and 
Freeport  Sulphur  companies  developed  two 
new  and  accurate  assay  methods  on  the  basis 
of  which  arriving  at  a  simpler  solution  Mr. 
M.  H.  Davey,  Vice-President  of  A.  S.  McCreath 
&  Sons,  developed  new  apparatus  and  method 
which  has  now  been  proved.  The  present  lack 
of  standardisation  of  analytical  methods  is 
probably  a  passing  phase  which  sulphur 
prtxiucers.  consumers  and  analysts  aim  to 
resolve  gradually  in  the  light  of  needs. 

Koninklijke  Zwaveizuurfabrieken  v/h 
Ketjen  N.V.,  one  of  the  leading  manufacturers 
of  sulphuric  acid  in  Holland  and  established 
since  1835,  have  brought  on  stream  a  new  300 
tons  per  day  brimstone  acid  plant.  Greater 
economy  prompted  the  departure  from  the 
company’s  traditional  use  of  pyrites,  mainly 
on  account  of  the  extensive  heat  recovery 
coupled  with  electricity  generation  in  the  new 
installation.  Although  producing  mostly  sul¬ 
phuric  acid  for  sale,  the  company’s  own  range 
of  chemical  products — inorganic  and  organic 
-is  growing,  especially  in  oil  refinery  catalysts 
in  which  Ketjen  have  specialised. 
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World  prices  of  sulphur  have  remained 
unchanged  but  so  far  confidence  and  therefore 
stability  have  not  yet  returned  following  the 
S3  reduction,  last  September,  of  United  States 
prices  and  the  subsequent  adjustment  of 
Mexican  prices  which  resulted  in  the  price 
differential  being  maintained.  United  States 
producers  uniformly  base  their  prices  on  S25 
per  ton  f.o.b.  U.S.  Gulf  ports  for  bright  sulphur 
and  a  discount  of  SI  for  off-colour  material. 
Mexican  prices  range  from  S2I.5()  for  unfiltered 
to  S24  for  fully-filtered  material.  Pyrites  in 
Europe  which,  thanks  to  low  freights  and  good 
residues  value.s,  have  improved  their  competi¬ 
tive  position  following  the  price  reduction  on 
January  1st,  remain  within  the  price  range  of 
72s.  6d.  to  82s.  6d.  I'Hir  ton  f.o.b. 

World  supplies,  despite  the  reduction  of 
U.S.  Frasch  sulphur  output,  remain  in  excess  of 
demand,  which  is  widely  depressed  by  reced¬ 
ing  or  stagnant  economies.  Although  tem¬ 
porarily  slowed,  recovered  sulphur  output 
continues  expanding,  especially  in  France,  in 
Canada  and  at  Europe's  oil  refineries.  New 


Frasch  sulphur  domes  are  due  to  start  operating 
from  mid- 1 958  onwards  and  will  by  1960  have 
a  combined  capacity  of  nearly  two  million  tons  | 
jier  annum.  Mounting  world  stocks  of  brim¬ 
stone  totalling  at  the  end  of  1957  about  5^ 
millions  contribute  to  the  weakness  of  markets. , 
The  outlook  for  the  sulphur  industry,  presented 
recently  by  Mr.  Langbourne  M.  Williams, 
foresees  a  rapid  rise  in  demand,  which  would 
more  than  absorb  any  surplus  prcxluction 
capacity.  Whilst  commanding  serious  atten¬ 
tion,  this  view  appears  to  project  the  exfierience 
of  the  industry  during  the  recent  expansioni.st 
years  in  highly  industrialised  countries,  to 
the  more  distant  future  in  under-developed 
countries.  It  is  thought  that  the  crucial  time  | 
for  the  industry  is  in  the  next  five  years  and 
in  this  relatively  short  pericxl  the  conditions 
set  out  by  Mr.  Williams  may  not  have  had  time  i 
to  make  themselves  felt.  Moreover,  the  heavy ' 
capital  investment  which  this  would  entail  is 
only  one  of  the  factors  which  could  confound 
the  long-term  picture  and  the  probability  of! 
changes  in  the  sulphur  consumption  pattern 
cannot  be  ignored. 
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'J'HE  present  level  of  world  sulphuric  acid 
production  of  about  42  million  tons  is 
nearly  21  times  greater  than  prior  to  World 
War  II  and  whereas  this  underlying  rate  of 
expansion  has.  as  in  the  previous  years,  been 
largely  determined  by  fertilizer  output,  the 
developments  in  a  number  of  “  growth  sectors  *’ 
have  strengthened  the  generally  rising  trend  of 
sulphuric  acid  use  by  a  great  number  of 
industries  and  sections  of  the  chemical  industry. 
Titanium  dioxide  and  rayon  and.  to  a  lesser 
extent  detergents  and  oil  refining,  have 
expanded  from  relatively  minor  consumers  to 
become  powerful  factors  in  the  prosperity  of 
the  sulphur  industry.  The  most  recent  addition 
to  major  industrial  users  of  sulphuric  acid  is 
the  uranium  industry  which,  apart  from  its 
impact  on  the  level  of  acid  production,  has 
significance  on  account  of  the  predominant  use 
of  recovered  sulphur  and  sulphuric  acid  in 
meeting  its  needs.  To  sulphur  and  pyrites 
producers  these  features  impair  the  value  of 


against  the  broad  background  of  sulphuric 
acid  production  and  use. 

Production 

It  is  estimated  that  in  1956  world  produc¬ 
tion  of  sulphuric  acid  totalled  42  million  tons, 
of  which  over  80%  originated  from  ten 
countries,  each  producing  more  than  one 
million  tons  acid  annually.  In  the  table  below 
they  are  arranged  in  order  of  their  present 
magnitude  and  with  the  exception  of  Canada 
and  Australia  these  countries  have  through  the 
past  three  decades  been  the  world's  leading 
acid  manufacturers. 

The  rate  of  increase  of  sulphuric  acid  out¬ 
put.  which  prior  to  World  War  11  fluctuated 
from  3  to  4  /  per  annum,  rose  spectacularly 
after  the  war  and  the  cumulative  expansion 
factor  between  1949  and  1956  was  about  7%. 
This  has  been  primarily  attributable  to  the 
pressure  exerted  by  capital  investment  for 
reconstruction  and  re-armament  in  the  major 
industrial  countries  and  the  concurrent  expan- 


signiticant.  however,  are  the  changes  in  the 
fast  expanding  chemical  industry,  where  new 
major  branches,  in  which  little  or  no  sulphuric 
acid  is  used,  have  been  gaining  outstanding 
importance.  Also  in  fertilizer  manufacture 
still  the  largest  outlet  for  sulphuric  acid— new 
processes,  products  and  patterns  of  fertilizer 
use  are  appearing.  To  assess  what  effect,  if 
any.  these  developments  might  have  on  future 
trends  it  is  thought  useful  to  examine  them 


dependent  on  basic  commodities  and  primary 
products.  The  steep  rise  of  sulphuric  acid 
output  in  the  United  States,  which  now 
accounts  for  34%  of  world  production,  dates 
back  to  World  War  II  and  the  early  post-war 
years,  when  over  a  period  of  ten  years  it  grew 
from  4.2  million  tons  (1937-39  average)  to 
more  than  double  this  tonnage.  In  the  period 
1949  to  1956  it  expanded  only  38%  and  it  is 
significant  that  in  1956  acid  production  and 
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use  was  only  about  \  /  above  that  of  the 
preceding  year  and  in  1957  it  actually  receded 
2y .  A  comparison  of  similar  (1949  to  1956) 
data  in  other  countries  shows  that  in  the 
United  Kingdom  and  in  France  acid  output 
rose  about  one-third,  in  Belgium  it  expanded 
by  only  one-fifth,  in  Italy  it  rose  by  three- 
quarters.  Canada  and  Australia  both  increased 
their  sulphuric  acid  industries  by  two-thirds 
and  Japan  and  Germany,  mainly  on  account  of 
slow  recovery  during  the  immediate  post-war 
years,  expanded  production  one  and  one-third 
times  between  1949  and  1956.  The  U.S.S.R. 
and  the  Eastern  European  satellite  countries 
doubled  acid  production  in  this  seven-year 
period,  but  in  view  of  the  rigid  planning  control 
these  developments  cannot  strictly  be  compared 
with  results  in  the  rest  of  the  world. 

Raw  materials 

An  estimate  of  world  consumption  in  1956 
of  the  different  sulphurous  raw  materials 
shows  that  brimstone  accounted  for  36%  of 
acid  output,  pyrites  for  46y  and  other  raw 
materials  —  including  by-product  acid  from 
sulphide  ores,  anhydrite,  native  sulphur  ores, 
spent  oxide  and  HjS— for  the  balance  of  18°/. 

In  selected  countries  proportions  are  as 


follows  :  — 

Brimstone 

Pyrites 

Others 

U.S.A . 

.  74.'^ 

1 1 

15/0 

U.S.S.R. 

8/0 

79 

13/0 

Japan 

— 

%1  /•. 

13% 

Germany 

.  2/ 

19^ 

19- 

U.K . 

40 

20  A 

40 /o 

France 

20X* 

66% 

14%  * 

Italy 

— 

15  A 

25% 

Canada 

.  ...  35/0 

26/ 

39/ 

*  Adjusted  U)  ullim 

li>r  disciintinuaiion  ut  aiih>drjic  acitJ 

output. 

Partly  due  to  the  impact  of  the  sulphur 
crisis,  but  more  especially  to  the  spectacular 
growth  of  the  sulphuric  acid  industries  of 
U.S.S.R..  Japan.  West  .Germany,  Italy.  Spain, 
and  the  Union  of  South  Africa,  all  of  which, 
except  West  Germany,  are  predominantly 
based  on  the  use  of  pyrites  of  domestic  origin, 
the  relative  expansion  of  acid  output  since  1949 
was  as  follows 

Brimstone  Acid  i  3.8  million  tons  (4-  33/0 

Pyrites  Acid  +8.7  million  tons  (4  83/.) 

Other  Acid  -4-3  million  tons  (4-132/v) 

At  least  one-third  of  the  greater  output 
of  brimstone  acid  is  based  on  recovered  brim¬ 
stone.  These  comparative  figures  do  not  fully 
represent  the  current  trend  as.  particularly  in 


United  Kingdom  and  Western  Europe,  1956 
may  be  said  to  mark  a  turning  point  when  ^he 
greater  impact  of  brimstone  use  in  preference 
to  pyrites  was  beginning  to  make  itself  felt. 
The  growing  weight  of  existing  and  anticipated 
recovered  sulphur  and  sulphuric  acid  supplies^ 
is  influencing  the  sulphurous  raw  materials 
supply  pattern  everywhere.  It  is  of  interest  that 
in  the  U.S.S.R.  the  present  five-year  plan 
(1956-1960)  provides  for  the  increase  of  13% 
per  annum  to  7  million  tons  acid  in  1960  to  be 
achieved  by  a  five-fold  increase  of  by-product 
acid  and  brimstone  acid  output,  the  latter 
probably  to  be  based  on  recovered  brimstone. 
On  the  basis  of  probable  world  acid  output  in 
1963  of  50-53  million  tons  sulphuric  acid  it  is 
estimated  that  this  will  be  derived  from: 


m 


Raw  Material 
Brimstone  42 

(incl.  recovered  15/0) 


Sulphuric  Acid 
21-22  million  tons 

19-20  million  tons 
lo-ii  million  tons 


Developments 

Notable  features  in  some  of  the  major 
sulphuric  acid  prtxlucing  countries  are  thought 
to  be  as  follows  : — 

United  States  :  Installed  acid  plant  capacity 
at  the  end  of  1956  amounted  to  19.5  million 
short  tons  of  which  about  84%  had  been 
employed.  935,()()0  short  tons  was  added  in 
1957  and  employment  fell  to  78%.  It  is 
planned  to  build  another  one  million  tons  of 
new  plant  capacity  this  year  and  a  further  1^ 
million  tons  during  the  two-year  pericxl  to 
1960.  The  industry’s  plant  construction  target 
appears  to  be  ba.sed  on  the  .same  premise  as 
the  Paley  report  which  forecast  United  States 
consumption  of  sulphuric  acid  in  1975  at  25 
million  short  tons,  but  already  actual  usage 
has  fallen  behind.  Even  before  the  impact  of 
the  present  recession,  phosphatic  fertilizers 
output  had  become  almost  static,  high 
analysis  nitrogen  fertilizers  were  adversely 
affecting  ammonium  sulphate  sales  and 
some  by  -  product  ammonia  was  being 
diverted  to  diammonium  phosphate  production. 
Rayon  output  was  falling  back  under  pressure 
of  synthetic  fibres  and  steel  and  metallurgy, 
with  the  exception  of  uranium  leaching,  was 
receding.  On  the  other  hand  buoyant  acid 
consuming  industries  were  pigments,  detergents, 
cellophane  film,  .some  chemicals  and  oil,  the 
last  named,  however,  a  small  nett  user. 
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U.S.S.R.:  It  is  estimated  that  fertilizer 
manufacture — which  in  1956  totalled  10.9 
million  tons — accounts  for  60-65%  of  total 
acid  use.  The  proportion  of  output  of  N-P-K 
fertilizers,  according  to  the  Minister  of 
Chemical  Industry,  does  not  differ  substantially 
from  that  in  the  United  .States  or  in  We.stern 
Europe  and  it  seems  that  single  superphosphate 
and  ammonium  sulphate  are  still,  like  the  West, 
the  principal  forms  of  phosphatic  and  nitro¬ 
genous  fertilizers.  The  trend  towards  more 
high  analysis  material  is  underlined  by  the 
planned  output  in  1960  of  one  million  tons 
PjO.  in  the  form  of  concentrated  phosphatic 
fertilizer.  Total  fertilizer  production  is  to 
reach  19.6  million  tons,  .so  that  relatively  little 
change  in  the  proportion  of  acid  devoted  to 
this  may  be  expected.  In  view  of  the  likely 
increase  of  consumer  goods  production, 
notably  automobiles,  man-made  fibres,  pig¬ 
ments.  it  is  not  improbable  that  acid  output 
in  the  U.S.S.R.  may  for  .some  time  expand  at 
an  annual  rate  of  over  10’/. 

Japan:  The  Japanese  industry  expects 
that  in  1960  sulphuric  acid  output  will  rise  to 
4^  million  tons  corresponding  to  a  growth 
factor  of  5  per  annum.  An  examination  of 
Japan’s  acid  consumption  pattern  at  once 
emphasises  its  weakness  and  the  potential 
strength.  Although  the  preponderance  of  acid 
use  for  fertilizers  is  progressively  declining,  in 
1956  it  still  accounted  for  69%  divided 
approximately  2  :  1  between  the  manufacture 
of  ammonium  sulphate  and  phosphatic 
fertilizer.  Although  domestic  demand  is  still 
expanding,  the  governing  factor  in  the 
industry's  plans  are  exports,  notably  to  China. 
In  addition  to  the  ordinary  hazards  of  market¬ 
ing  and  the  failure  to  secure  contracts  for 
political  reasons,  which  has  already  caused 
hardship  to  Japanese  superphosphate  producers, 
there  is  China's  apparent  aim  at  fertilizer  .self- 
sufficiency.  The  major  acid  users  in  other 
than  the  fertilizer  industry  are  also  much 
dependent  on  exports.  Of  them  the  rayon 
industry  is  at  present  passing  through  a  difficult 
period  due  to  earlier  over-production  and 
current  inability  to  sell.  As  the  world’s  largest 
rayon  staple  fibre  producers.  Japan  views  with 
some  anxiety  the  establishment  of  rayon  mills 
in  some  of  her  best  markets,  notably  India 
and  China.  Fluctuations  in  Japan’s  economy 
which  are  often  quite  violent  are  thus  quickly 


reflected  in  the  acid  industry.  Under  favour¬ 
able  trading  conditions,  which  include  an 
expansion  of  ammonium  sulphate  disposals  to 
3.3  million  tons  in  1963.  compared  with  2.3 
million  tons  in  1956.  the  above  rate  of  expan¬ 
sion  could  be  exceeded  :  on  the  other  hand, 
especially  if  trade  with  China  failed  to  expand, 
an  adverse  picture  would  emerge. 

Canada  :  The  bulk  of  sulphuric  acid  used 
for  fertilizer  manufacture  is  by-prtxiuct  acid, 
centred  on  the  activities  of  Consolidated  Mining 
&  Smelting  Company  of  Canada.  The  rapid 
expansion  of  the  needs  for  uranium  ore  leaching 
has  diversified  acid  u.se  in  Western  Canada  and 
expanded  the  already  substantial  metallurgical 
activities  in  the  East.  The  start  of  TiO.  manu¬ 
facture  at  Varennes.  Quebec,  has  broadened 
the  base  of  the  growing  acid  demand  in  eastern 
Canada.  Indeed  in  Canada  it  is  not  so  much 
the  growth  picture  itself  which  is  under  scrutiny 
— and  this  points  to  a  likely  acid  demand  of  at 
least  2  million  and  possibly  1\  million  tons 
by  1963-  but  the  economics  of  sulphur  supply. 
The  arising  of  by-product  brimstone  in  the 
West  and  of  pyrite  convertible  by  the  Noranda 
proce.ss  into  acid,  brimstone  and  iron  sinter,  in 
the  East,  holds  possibilities  of  changing  the 
picture  of  the  sulphur  industries  of  the  northern 
United  States,  especially  in  the  north-east  and 
the  riparian  states  of  the  Great  Lakes,  which 
the  St.  Lawrence  Seaway  might  open  up  to 
low  cost  sulphur  or  even  sulphuric  acid  move¬ 
ment. 

United  Kingdom :  Domestic  fertilizer 
demand  can  be  expected  to  sustain  the  pre.sent 
share  of  36’/  of  total  acid  demand  although, 
once  the  Free  Trade  Area  is  established  and 
tariffs  decline,  continental  fertilizer  supplies 
may  aim  to  compete  for  an  outlet.  The  iron 
and  steel  industry  is  increasing  its  recovery 
facilities  for  pickle  liquor  and  the  rayon 
industry  is  adjusting  itself,  both  on  the  factory 
floor  and  at  company  management  level — as 
evidenced  by  the  amalgamation  of  Courtaulds 
and  British  Celanese—  to  meet  the  vigorous 
competition  of  fully  synthetic  fibres.  Many  of 
the  lesser  acid  users  and  some  of  the  major 
consumers  such  as  pigments  and  detergent 
intermediates  continue  to  show  strength. 

Western  Germany:  The  rapid  expansion 
of  plant  capacity  in  recent  years,  notably  since 
the  advent  of  turbulent  layer  roasters,  of  which 
there  are  thirty-two  installed,  is  causing  over- 
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prcxluction  of  sulphuric  acid  and,  il  is  re|X)rted. 
embarrassment  to  the  pr(xlucers  of  by-product 
smelter  acid,  which  traditionally  provide  most 
of  Germany’s  supplies  for  sale.  The  rate  of 
increase  of  acid  consumption  has  fallen  back 
partly  on  account  of  lesser  demand  by  the 
fertlizer  industry  which  in  recent  years  has 
fairly  constantly  represented  40  /  of  the  total 
acid  usage.  The  apparent  weakness  of 
international  fertilizer  markets,  notably  of 
ammonium  sulphate,  coupled  with  rising  basic 
slag  supplies  detrimentally  affecting  super¬ 
phosphate  output,  are  factors  which  are 
engaging  the  attention  of  Germany's  acid 
industry.  Tht  major  non-fertilizer  industries, 
which  were  recently  strengthened  by  the  new 
titanium  dioxide  works  of  Karben-fabriken 
Bayer,  show  vigorous  activity  but  there  is 
nevertheless  great  divergence  between  the 
steeply  rising  trend  of  the  chemical  industry 
as  a  whole  and  sulphuric  acid  use.  due  to  the 
strong  emphasis  on  prcK'esses  and  products 
which  do  not  require  sulphuric  acid  in  sub¬ 
stantial  quantities,  if  at  all. 

.Sulphuric  Acid  Consumption 

As  a  basic  chemical,  the  use  of  sulphuric 
acid  is  determined  by  developments  in  many 
industries,  of  which  fertilizers  hold  a  key 
|X)sition.  It  is  evident  that  generally  where 
fertilizers  account  for  a  large  proportion  of  a 
country’s  total  acid  use.  the  rate  of  growth  of 
sulphuric  acid  use  has  in  recent  years  been 
high 

Approximate  percentage 

of  acid  Output  used  Rate 
for  fertilizers  of  growth 


1956 

1949 

1949-56 

U.S.A. 

33 

36 

38 

U.S.S.R. 

6o(est.) 

no  data 

too 

Japan 

69 

82 

130 

West  Germany 

40 

41 

130 

U.K . 

36 

43 

33 

Italy 

67 

68 

74 

France 

53 

57 

35 

('.anada 

61 

69 

66 

Australia 

85 

91 

66 

Belgium 

58 

76 

20 

Notable  exceptions  are  Denmark  and  Eire, 
where  over  90/  of  acid  is  c(Misumed  in 
fertilizer  manufacture,  but  expansion  of  acid 
output  has  been  small  mainly  on  account  of 
the  basic  weakne.sses  in  both  countries’ 
economies. 

In  1956  in  O.E.E.C.  countries  fertilizers 
accounted  for  53.9  /  of  total  acid  use.  compared 


with  57.3'/  in  1949,  but  owing  to  the 
increase  of  acid  usage  this,  in  fact,  represents 
an  absolute  increase  of  1.9  million  tons  of 
sulphuric  acid  so  consumed.  A  world  estima 
indicates  an  overall  increase  of  about  9  million 
tons  acid  for  fertilizer  manufacture  and  a 
decline  of  the  proportion  of  total  usage 
this  industry  from  61  /  in  1949  to  55% 
1956.  The  consumption  trend  of  sulphuric  acid 
is,  however,  affected  by  two  prominent  dev 
ments  in  the  industry.  In  the  past  five 
greater  expansion  of  nitrogenous  and  potassium 
fertilizer  use  has  changed  the  N  :  PG., : 
ratio  from  I  :  1.39  ;  1.06  to  1  :  1.17  :  0.94 
a  ratio  of  1:1:1  is  expected  in  the 
future.  In  this  period  production  of  phos- 
phatic  fertilizers  increased  28  /.  compared  wit 
a  43  /  increase  in  nitrogenous  fertilizer  output. 
The  reduced  rate  of  growth  of  phospha 
fertilizer  manufacture  applies  particularly 
U.S.A.  and  Western  European  countries  and  in 
the  latter  it  is  further  affected  by  the  substantial 
increase  in  the  availability  of  basic  slag 
the  result  of  greater  steel  production.  The 
Eastern  European  countries  and  the  U..S.S.R. 
foresee  a  greater  increase  in  phosphatic  ferti¬ 
lizer  output  than  any  other  plant  nutrient 
by  I960  a  103/  increase  is  foreseen.  In  the 
expansion  of  nitrogenous  fertilizer  ammonium 
sulphate  output,  which  formerly  played  t 
major  part,  has  over  the  past  five  years 
expanded  by  only  49  /  whilst  the  output  of 
other  nitrogenous  fertilizers  rose  66'/.  This 
trend  has  recently  accelerated  and  resfiectivc 
expansions  in  the  last  fertilizer  year  were 
ammonium  sulphate  3/  others  8/. 


Acid  uses  other  than  fertilizers 

The  rapid  expansion  of  sulphuric  acid 
consumption  by  the  non-fertilizer  indu.stries  is 
attributable  primarily  to  the  rapid  growth  of  the 
viscose  rayon,  titanium  pigments,  steel  and  oil 
industries,  which  are  readily  identified  as  the 
prominent  growth  sectors  of  mo.st  economies. 
World  rayon  manufacture  boo.sted  by  the 
growth  of  staple  fibre  production  and  the  use 
of  high  tenacity  yarn  attained  its  mo.st  rapid 
rate  of  expansion  during  the  five-year  period 
ending  in  1954.  The  impact  of  synthetic  fibres 
and  the  drop  in  cotton  prices  has  slowed 
expansion  in  the  last  two  years  and  in  the 
case  of  one  of  the  largest  producers.  Japan, 
output  has  actually  been  curtailed  in  recent 
months.  Despite  this  in  under-developed 
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countries  new  rayon  plants  continue  to  be 
installed.  In  general,  the  competition  from 
other  fibres,  natural  and  synthetic,  is  in  the 
future  likely  to  bear  on  rayon  more  heavily 
than  it  did  in  the  past  few  years. 

Titanium  pigments  manufacture  is  as  yet 
limited  to  a  relatively  small  number  of 
countries.  The  industry  has  one  of  the  highest 
rates  of  expansion,  and  in  the  last  eighteen 
months  capacity  in  Western  Europe  and  in  the 
U.S.A.  has  increased  2]  times.  In  1957 
world  production  of  TiO.  pigment  was  about 
800.000  tons,  of  which  about  70/  aro.se  in 
the  U.S.A.  Additional  capacity  for  300.000 
tons  is  under  construction.  The  increasing 
preference  for  ilmenite  as  against  rutile  entails 
higher  sulphuric  acid  use  of  at  least  11  tons 
acid  per  ton  of  product.  Sulphuric  acid  use 
for  metallurgical  purposes  includes  foremost 
the  requirements  of  the  steel  industry,  the 
expansion  of  which  is  generally  closely  reflected 
in  greater  acid  demand.  The  greater  applica¬ 
tion  of  pickle  liquor  recovery  processes  is. 
however,  destroying  this  direct  comparison 
and  at  the  .same  time  reducing  the  nett  acid 
demand  of  the  industry.  In  non-ferrous 
metallurgy,  chemical  processes  are  being 
increasingly  applied.  It  is  not  yet  clear  to 
what  extent  future  non-ferrous  metal  needs 
will  be  met  by  orthodox  means,  in  which  acid 
leaching  plays  an  important  part,  or  how 
rapidly  electrolytic,  chemo-metallurgical  and 
other  processes  may  establish  themselves. 
Uranium  ore  leaching,  the  late.st  major  acid 
user,  shows  good  prospects  of  increasing 
demand,  as  the  principal  producers.  Canada 
and  South  Africa,  and  to  a  lesser  extent  the 
U.S.A.,  expect  to  sustain  their  operations  in 
the  foreseeable  future  with  low  lime  ores.  The 
oil  industry  continues  to  be  a  large  user  of 
sulphuric  acid,  but  this  is  not  commensurate 
with  the  rate  of  expansion  of  the  indu.stry.  In 
several  cleaning  processes  sulphuric  acid  is 
being  substituted  by  sulphur  dioxide,  notably 
the  Edeleanu  prcKess  for  kerosine.  The 
acid  needs  for  alkylation  are  for  the  time  being 
increasing  to  provide  high  octane  fuels,  but  the 
advent  of  lower  range  fuels  for  jet  aircraft 
may  close  a  large  acid  outlet  in  this  field. 

The  miscellany  of  chemical  products  in 
which  sulphuric  acid  is  an  essential  reagent 
are  constantly  subject  to  changes  of  emphasis, 
but  the  overall  growth  factor  appears  to  be 


assured  and  in  line  with  inorganic  chemicals 
manufacture. 

Conclusions 

Of  all  industrial  chemicals  sulphuric  acid 
is  produced  in  the  largest  quantities  and  finds 
application  in  the  greatest  number  of 
indu.stries.  It  attained  its  present  position  by 
being  available  in  adequate  quantities,  at  a 
sufficiently  low  cost.  Indications  in  the 
fertilizer  and  other  industries  of  substitution 
by  alternative  basic  chemicals  or  processes 
are  as  yet  inconclusive,  and  mo.st  of  the 
evidence  points  to  continued  growth.  There  is. 
however,  uncertainty  as  to  the  rate  of  growth 
since  in  most  industriali.sed  countries  of  the 
free  world  expansion  has  slowed  down  and  new 
industries  not  dependent  on  sulphuric  acid  are 
advancing  at  a  much  more  rapid  rate.  An 
important  change  in  the  world  picture  is  the 
rapid  expansion  of  fertilizer  facilities  in  under¬ 
developed  countries  and  in  those  under 
planning  control,  notably  the  U.S.S.R.  and 
.satellites. 

A  scrutiny  of  developments  in  the 
sulphuric  acid  indu.stry.  whether  on  a  national, 
regional  or  world  basis,  has  in  the  past  been 
generally  accepted  as  the  gauge  of  broad 
economic  trends  and  the  state  of  prosperity  of 
the  supply  sectors  of  the  sulphur  industry. 
Non-acid  sulphur  usage  does  not  provide  a 
similar  yardstick  partly  on  account  of  its 
relatively  smaller  size  —  it  represents  only 
15-20y  of  world  sulphur  use — but  mainly 
because  of  the  predominant  use  of  elemental 
sulphur  in  contrast  to  the  wider  range  of  supply 
sources  which  meet  the  sulphur  needs  of 
sulphuric  acid  manufacture. 

If  sulphuric  acid  output  should  cease  to 
move  parellel  with  general  industrial  activity — 
the  possibility  favoured  by  the  present  trends 
of  energy  supply  and  the  great  impact  of 
organic  chemials — the  basis  of  the  envisaged 
developments  in  sulphur  demand  and  supply 
will  disappear.  At  present  the  remedy  for  the 
excess  of  sulphur  originating  from  domes, 
pyrite  mines  and  recovery  installations  is 
widely  accepted  to  be  the  rapid  and  inevitable 
rise  in  consumption,  in  line  with  past  trends. 
To  ensure  that  these  are  indeed  still  valid,  the 
warning  signals  in  the  developments  of  the 
sulphuric  acid  industry  warrant  careful 
attention. 
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AUSTRALIA 


^HE  1957  results  of  the  sulphur  industry  of 

Australia  disclose  a  high  level  of  activity 
in  practically  all  sectors.  This  is  attributable 
primarily  to  the  high  tenor  of  prcxluction  in 
the  fertilizer  industry  which,  accounting  for 
over  four-fifths  of  total  sulphur  usage,  con¬ 
tinues  to  exert  a  decisive  influence.  From  May 

1956  until  early  in  1957  the  manufacture  of 
superphosphates,  by  far  the  largest  single 
sulphuric  acid  user,  had  been  restricted  on 
account  of  the  curtailment  of  sales  caused  by 
the  exceptionally  wet  season  in  the  Eastern 
States  and  the  effect  of  credit  restriction  on  the 
farming  and  industrial  communities.  The 
severe  drought  in  New'  South  Wales  and 
Victoria  that  followed  and  caused  the  1957 
harvest  to  be  virtually  lost,  had  been  widely 
expected  to  affect  adversely  phosphatic  ferti¬ 
lizer  off-take  and  therefore  output:  in  effect 
fertilizer  manufacture  and  consequently  sulphur 
demand  were  buoyant. 

Consumption 

Sulphur  consumption  in  all  forms  in  1957 
is  estimated  to  have  amounted  to  351. ()()() 
tons,  the  highest  annual  total  on  record,  and 
sulphuric  acid  output  at  little  short  of  one 
million  tons  (lOO/o  H.SO,)  also  reached  a  level 
that  had  not  previously  been  achieved.  Signi¬ 
ficantly  indigenous  resources,  in  particular 
sulphur  in  pyrites  and  in  the  exit  gases  of  zinc 
and  lead  smelters,  sensibly  increased  their  con¬ 
tribution  to  Australia’s  sulphur  requirements 
and.  accounting  for  51  /  of  total  usage,  for  the 
first  time  exceeded  the  volume  of  imported 
brimstone  used  in  sulphuric  acid  manufacture. 

Son-acid  sidphnr.  The  modest  stage  of 
development  of  Australia's  secondary  industries 
is  reflected  in  the  sulphur  sector  by  the  as  yet 
low  level  of  non-acid  brimstone  use.  which  in 

1957  totalled  about  8,700  tons.  The  5/ 
decline  compared  with  1956  is  believed  to  be 
mainly  attributable  to  lesser  use  in  agriculture. 
The  level  of  use  by  the  principal  consumer 
groups,  as  shown  by  the  census  for  the  year 
ending  30th  June,  is  also  indicative  of  that 
for  the  calendar  year  1957. 


Year  End  30th  June 


1957 

1954 

Chemicals : 

Carbon  disulphide 

2,890 

Other  chemicals  &  drugs 

1,066 

3,956 

1,201 

Rubber  compounding 

1,648 

1,600 

Agriculture; 

Fungicides 

1,801 

Insecticides 

280 

2,081 

2,107 

Misc.  mining  &  Metallurgical 

use 

608 

616 

Food  processing 

216 

752 

Explosives,  Paper,  Oil  & 

other 

industrial  uses 

238 

1,384 

8,747  7,660 


The  largest  non-acid  sulphur  user  is 
Imperial  Chemical  Industries  of  Australia 
New  Zealand  (I.C.I.A.N.Z.)  and  as  indicated 
above  the  main  use  is  the  manufacture  of 
carbon-disulphide,  which  is  consumed  almost 
exclusively  by  the  vi.scose  rayon  plant  of 
Courtaulds  (Australia)  Limited  at  Tomago,  New 
.South  Wales.  Adjoining  this  plant 
are  at  present  building  in  co-operation  with 
Stauffer  Chemicals  Limited  a  new  carbon- 
disulphide  plant,  intended  to  supply  the  needs 
which  are  at  present  bought-in.  When  the  new 
plant  starts  up  in  May  it  will  be  operated  by 
blunter  River  Chemicals  Ptv.  Ltd. 


Raw  Material  Supplies  for  sulphuric  acid 
manufacture.  Consumption  in  1957  of  sulphur 
in  all  forms  by  the  sulphuric  acid  industry 
totalled  342,000  tons,  an  increase  of  14]%  over 
1956  and  8y  more  than  u.sed  in  the  peak  year 
of  1955.  Whilst  the  use  of  imported  brimstone 
rose  only  11.300  tons  the  u.se 

indigenous  sulphurous  raw  materials  expanded 
appreciably  more. 

Imports  of  brimstone  have  declined 
severely.  In  the  first  nine  months  they  totalled 
88,320  tons  representing  only  63  /  of  the 
of  imports  during  the  corresponding  pericxf 
1956.  Of  the  total  imports,  U.S.  Fra.sch  sulphur 
represented  50,981  tons  and  Mexican  supplies 
37.339  tons  a  proportion  of  about  7  :  5 
pared  with  a  ratio  of  about  13:5  in 
preceding  year. 

Shipments  of  U.S.  and  Mexican  sulphur 
in  the  last  quarter  are  estimated  to  bring  the 
total  of  1957  imports  to  l2LfK)0  tons  and  ii 
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view  of  the  preponderance  of  shipments  of 
Mexican  sulphur  the  end  year  picture  is 
expected  to  be  as  follows  : — 

Imports  igsj  7956  7955 

U.S.A .  68,000  143,720  177,181 

Mexico  .  53,000  40,551  1 5,774 

Japan  .  982  2,223 

Others  ......  20  304 

121,000  202,977  195482 

The  heavy  decline  (40%)  in  imports  is 
attributable  in  part  to  the  high  freight  rates 
and  lack  of  shipping  in  the  early  part  of  the 
year.  Another  factor  is  believed  to  be  the 
deliberate  reduction  of  consumers’  sUx:ks  in 
view  of  the  abundance  of  world  supplies. 

The  use  of  pyrites  increased  by  about  30  V 
(58,000  tons)  but  despite  this  expansion  the 
plight  of  several  by-product  pyrites  producers 
remained  unaffected.  Lake  George  Mines  failed 
to  move  any  of  their  output  from  the  Captain's 
Plat  concentrator  and  Mount  Morgan  Ply.  Ltd. 
supplied  only  relatively  small  quantities.  The 
Mount  Lyell  Mining  &  Railway  Company 
maintained  output  and  deliveries  at  the  previous 
year’s  level  of  about  50,000  tons.  Greater 
supplies  emanated  from  the  mine  and  con¬ 
centrator  of  Nairne  Pyrites  Ltd.,  as  operations 
of  the  acid  plant  at  Birkenhead  with  which 


co-operated,  was  completed  in  IQ56,  are 
reported  to  have  expanded  their  activities 
progressively.  Deliveries  to  the  53.0(K)  tons 
per  annum  (100/  HjSO,)  acid  plant  at  North 
Fremantle,  which  was  completed  in  Spring  of 
1957,  are  to  rise  to  an  annual  rate  of  4(),0(X) 
tons  pyrites  concentrates. 

Details  of  raw  materials  use  in  sulphuric 
acid  manufacture  are  as  follows: — 


1957 

1956 

1955 

Brimstone  . 

163,003 

151,710 

195,045 

Pyrites 

253,085 

195,175 

174,728 

Zinc  concentrates  ... 

138,537 

1 16,469 

114,341 

Spent  Oxide 

14,379 

14,692 

13,779 

Lead  Concentrates 

&  Other  raw 

materials 

272,003 

251,053 

Total  Sulphur 

342,000 

298,000 

316,500 

Sulphuric  Acid 

Prixluction  of  sulphuric  acid  in  1957 
totalled  975,087  tons  (1 00 7,  H.SO,),  an  increase 
of  134,000  tons  (lOOy  H.SO,)  or  16%  over 
the  preceding  year  and  8(),()(K)  tons  (9y )  more 
than  in  1955,  the  previous  peak  year. 

Contact  acid  manufacture  amounting  to 
423.207  tons  (100%  HSO,)  represented  43|°/ 
of  output  compared  with  42|/  in  1956. 
Details  of  acid  pnxluction  based  on  raw 
materials  used  are  as  follows  : — 


1957 

/ 

Acid  produced  from: — 
Brimstone 

478 

49.0 

Pyrites 

309 

31-7 

Spent  Oxide 

15 

1-5 

Zinc  smelter  gas 

107 

II.O 

Lead  smelter  gas 

56 

5.8 

Alkylation 

to 

I.O 

975 

the  mine  is  integrated,  o|Terated  nearer  its  rated 
capacity  of  lOO.OOO  tons  annually.  In  Western 
Australia  pyrites  supplies  from  the  Norseman 
district  to  acid  makers  in  Perth  area  have 
risen  by  at  least  one-quarter.  Norseman  Gold 
Mines  Limited,  whose  pyrites  output  early  in 
1957  was  only  at  one-third  of  capacity,  appears 
to  have  succeeded  in  improving  both  output 
and  sales,  probably  as  the  result  of  the  com¬ 
bined  effect  of  plant  mixiernisation  and  a  lower 
pyrites  price  which  is  reported  to  have  been 
reduced  by  up  to  A£l  per  ton. 

Gold  Mines  of  Kalgoorlie  (Australia)  Pty. 
Ltd.,  whose  development  work  on  gold  bearing 
pyrite.  in  which  Cuming  Smith  and  Mount 
Lyell  Farmers  Fertiliser  Company  Limited 


1956 

/u 

1955 

1954 

Thousand  Tons 

too  A 

HSO, 

449 

53-4 

572 

65.9 

472 

60.6 

235 

27.9 

218 

24-3 

191 

24.6 

14 

1.7 

13 

1-4 

12 

1.6 

89 

10.5 

93 

10.4 

103 

13.2 

49 

5-9 

5 

0.6 

841 

896 

778 

Brimstone  acid  output,  although  higher 
than  in  1956,  remained  nearly  l()0.(K)()  tons 
below  the  1955  peak  level.  The  main  con¬ 
tributory  factory  was  the  ces.sation  of  brim¬ 
stone  use  at  the  Port  Pirie  plant  of  Broken 
Hill  AsscKiated  Smelters  where  since  early  in 
1956  acid  manufacture  has  been  based  on  the 
.SO,  content  in  lead  sinter  gas.  The  new 
by-prcxluci  sulphuric  acid  plant  has  continued 
to  operate  near  its  rated  capacity  of  50,0(X) 
tons  per  annum  (l(X)%  H.SO,).  The  share  of 
brimstone  in  Australian  sulphur  supplies  has 
also  been  adversely  affected  by  the  fact  that  all 
major  sulphuric  acid  plants  installed  in  the 
past  two  years  are  based  on  indigenous  raw 
materials.  The  resultant  sulphuric  acid  sup- 
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plies  have,  at  the  present  level  of  demand, 
obviated  the  need  for  brimstone  acid  installa¬ 
tions  being  worked  in  excess  of  rated  output 
capacities.  Notable  additions  to  brimstone 
acid  plant  capacity  during  the  year  were  the 
completion  of  extensions  at  the  uranium  ore 
treatment  plant  at  Rum  Jungle.  Northern 
Territory,  and  at  the  fertilizer  plant  of  Albany 
Superphosphate  Company  at  Albany,  W. 
Australia,  and  of  the  new  installation  of  an 
acid  plant  using  7.000  tons  per  annum  brim¬ 
stone  by  Drug  House  of  Australia  Pty.  Ltd. 
at  Rozelle  N.S.  Wales. 

The  progressive  increase  of  pyrites  acid 
output  which  since  1955  has  risen  by  one-third 
to  over  309,000  tons  (lOOy  H^SO,)  may  be 
attributed  primarily  to  the  oixirations  at 
Birkenhead,  South  Australia,  of  Sulphuric  Acid 
Limited  and  also  to  the  greater  use  of  pyrite 
in  Western  Australia.  The  works  at  North 
Fremantle  and  Bassendean  are  wholly  based 
on  this  source  of  sulphur  and  the  Bayswater 
works  of  Cresco  Fertilizer  Company  use  15°/ 
pyrites.  By  contrast,  Australian  Fertilizers 
Limited  ceased  using  pyrite  at  Port  Kembla 
N.S.  Wales,  thereby  closing  the  only  outlet 
for  Lake  George  pyrite  concentrates,  and 
Mount  Morgan  Limited  similarly  experienced 
difficulties  in  selling  their  output  of  pyrites 
concentrates. 

Although  the  output  of  by-product  sul¬ 
phuric  acid  based  on  zinc  smelter  gases,  at 
1 07, 1 00  tons,  is  the  highest  on  record,  it  does 
not  fully  reflect  the  scope  of  existing  plants 
since  the  recession  in  world  metal  markets  and 
prices  caused  smelter  operations  to  slow  down 
in  the  latter  half  of  1957.  The  greater  output 
originated  from  the  new  65,000  tons  per  annum 
(100%  HjSOi)  installations  at  Risdon  of 
Electrolytic  Zinc  Co.  of  Australasia  Ltd., 
which  in  November  1956  raised  the  installed 
acid  capacity  of  this  major  producer  to  I20,0(X) 
tons  per  annum.  In  addition  to  the  customary 
output  of  acid  from  spent  oxide  which  is 
supplied  principally  from  the  gas  works  at 
Sydney  N.S.W..  production  of  by-product  acid 
from  alkylation  acid  sludge  appears  to  have 
risen  significantly  and  it  is  estimated  that  about 
1  (),()()()  tons  sulphuric  acid  was  recovered. 
Sulphur  Bounty 

In  the  Budget  speech  on  3rd  September 
1957  the  scope  of  this  subsidy  which  is  pay¬ 
able  to  sulphuric  acid  manufacturers  using 
indigenous  raw  materials  was  extended  to 


include  lead  smelter  gases.  Hitherto  only 
pyrites  acid  makers  had  taken  advantage  of 
the  provisions  of  the  Act.  Up  to  October  31st 
when  the  Pool  price  of  sulphur  was  decrea.sed 
by  the  British  Phosphate  Commissioners  from 
£A2()/I()/-  to  £AI9/I5/-  the  rate  of  sulphur 
Bounty  was  £AI/I3/-  per  ton;  being  linked  to 
the  price  of  brimstone  it  increased  to  £A2/5/3 
for  the  closing  months  of  the  year.  In  1956 
Bounty  payments  totalled  £A446.666,  but  it  is 
estimated  that  owing  to  the  greater  output  of 
pyrites  and  lead  sinter  acid,  the  cost  to  the 
Government  for  the  year  1957  will  be  about 
£A630.()()(). 

Although  the  Budget  speech  removed 
certain  disincentives  from  the  1954-1957 
Sulphur  Bounty  Act,  such  as  the  £A6()(),()()() 
upper  limit  on  total  payments,  the  most 
important  changes  of  the  proposed  new  Act, 
namely  the  determination  of  the  Bounty  in 
relation  to  the  price  of  imported  brimstone 
still  awaits  the  findings  of  the  Government 
enquiry. 

Sulphuric  Acid  Use 

The  impact  of  acid  demand  by  the 
fertilizer  industry  notably  for  superphosphate 
manufacture,  although  still  dominant  is  begin¬ 
ning  to  lessen  as  the  result  of  developments  in 
other  industrial  sectors.  The  overall  share  of 
non-fertilizer  industries  has  risen  from  9.07% 
in  1948  to  14.74°/  in  1957,  but  quantitatively 
these  industries  have  trebled  their  acid  use 
from  44,500  tons  to  130.200  tons;  outstanding 


changes  over  the  past  10 

years  are  recorded 

in 

Increase  in  use  of 

Sulphuric  Acid  use  for 

sulphuric  acid 

Ammonium  Sulphate 

120  A. 

45,000  tons 

Superphosphates  ... 

63  /tj 

259,000  tons 

Paints  and  pigments 

70  times 

23,000  tons 

Mining  and  metallurgy 

124/0 

14,000  tons 

Chemicals  ... 

65% 

12,000  tons 

Oil  refining 

45  times 

19,000  tons 

Textiles 

4  times 

7,000  tons 

Accumulators  . 

175/0 

2,000  tons 

Despite  the  adverse 

wheat 

and  wool 

harvest  of  1957  coupled  with  tight  money  con¬ 
ditions,  output  especially  of  superphosphate 
exceeded  expectations.  Prcxiuction  of  super¬ 
phosphate  during  the  period  1st  January  to 
31st  December  1957  amounted  to  2,212,176 
tons  compared  with  1,792,667  tons  in  1956, 
an  increase  of  23%.  Sales  also  reached  the 
high  level  of  2,142,421  tons,  the  increase  in 
sUKks  representing  only  31%  of  output. 
According  to  the  bi-yearly  Census  of  Manu- 
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facluring  the  output  of  ammonium  sulphate 
for  the  year  ending  30th  September  1957 
totalled  1 14.010  tons,  an  inerease  of  33  /.  com¬ 
pared  with  the  preceding  year.  The  additional 
output  of  ammonium  sulphate  which  originated 
wholly  from  the  new  55.000  tons  per  annum 
plant  at  Risdon  was  expected  to  provide  a 
sizeable  export  surplus.  A  surge  in  domestic 
demand,  which  in  some  localities  even  caused 
temporary  shortages,  raised  domestic  usage  in 
the  year  ending  30th  September  to  1()9.()()() 
tons.  Including  exports,  most  of  which  were 
directed  to  Ceylon,  sales  totalled  132,950  tons, 
an  increase  of  44  /  over  the  preceding  year. 

Based  on  an  analysis  of  sulphuric  acid 
usage  by  consumer  groups,  for  four  key  years 
(ending  30th  June)  in  the  last  decade  the 
following  picture  emerges  : — 


possibilities  of  HjS  extraction  and  recovery  as 
sulphuric  acid  or  possibly  as  brimstone. 

At  Mary  Kathleen  Uranium  Mines  in 
North  Queensland  a  new  NO  tons  per  day 
(100/  HjSO,)  brimstone  acid  plant  is  on  the 
point  of  starting  operations.  Built  by  Simon- 
Carves  Limited,  its  entire  output  is  designed  to 
meet  the  needs  of  uranium  ore  leaching. 

No  signilicant  progress  is  reported  from 
Risdon  where  Electrolytic  Zinc  Company  of 
Australasia  had  projected  a  third  acid  plant  of 
about  6(),(M)()  tons  (lOOy  H,SO,)  annual 
capacity.  This  in  intended  to  convert  SO.,  in 
zinc  smelter  gas  which  at  the  present  level  of 
metal  operations  is  being  exhausted  to  air  and 
also  to  meet  the  needs  of  the  projected  greater 
smelter  throughput.  The  decline  in  world  zinc 
output  may  be  expected  to  delay  thi.s.  The 


Consumption  for  the 


i947/4>i 


1951/52 


1953/54 


195^/57 


manufacture  of: 

tons 

tons 

tons 

tons 

Superphosphate 

Ammonium 

41 1,007 

83.34 

547-391 

83.13 

606,093 

82.85 

670,276 

75.89 

sulphate 

Mining  and 

37,650 

7.63 

46,243 

7.02 

54,332 

7-43 

82,763 

9-37 

metallurgical 

19,281 

3-91 

18,098 

2.75 

24,976 

3-41 

43,117 

4.88 

C'hemicals 

18,714 

3-79 

24,789 

376 

20,371 

2.78 

30,796 

3.48 

Paints  and  pigments 

300 

0.06 

10,995 

1.67 

14,190 

1-94 

22,934 

2.60 

Petroleum  products 

196 

0.04 

970 

0.15 

1,261 

0.17 

9,589 

1.09 

Textiles 

2,307 

0.47 

2,305 

0.35 

3,565 

0.49 

9,440 

1.07 

Accumulators 

1,029 

0.21 

2,425 

0.37 

2,346 

0.32 

2,826 

0.32 

Foods  and  drinks 

1,292 

0.26 

3,160 

0.48 

1,340 

0.18 

1,553 

0.17 

Tanning  ... 

964 

0.20 

1,100 

0.17 

1,397 

0.19 

1,020 

8,893 

0.12 

Others 

443 

0.09 

1,014 

0.15 

1,776 

0.24 

1. 01 

Totals 

493,183 

too 

658,490 

too 

731,647 

too 

883,207 

too 

New  Projects 

The  sulphuric  acid  project  of  overriding 
importance  is  the  100  tons  per  day  (lOOy 
HjSO,)  plant  of  Australian  Fertilisers  at  Gee¬ 
long,  Victoria.  The  plant  is  based  on  HS 
extracted  from  the  adjacent  Shell  Oil  refinery 
and  piped  to  the  sulphuric  acid  plant  for 
conversion.  The  plant  is  a  dry*  contact  plant 
designed  generally  on  the  lines  of  Simon- 
Carves  metallurgical  acid  plant.s,  with  gas  cool¬ 
ing  tower,  etiluent  stripping  tower  and  mist 
precipitators,  followed  by  the  usual  drying 
tower,  oxidation  section  and  absorbing  tower ; 
the  conversion  system  incorporates  dry  gas 
catalysis.  The  plant  can  in  fact  operate  either 
on  refinery  FIS  gas  or  on  sulphur  or  on  a 
suitable  mixture.  In  view  of  the  favourable 
economics  of  acid  manufactured  by  this  means, 
other  Australian  oil  refineries,  most  of  which 
are  stepping  up  the  volume  and  scope  of 
operations,  are  reported  to  be  examining  the 


timing  of  the  comprehensive  chemo-metallurgi- 
cal  project  of  Sulphide  Corporation  Limited  at 
Cockle  Creek  N.S.W..  which  includes  provision 
for  the  manufacture  of  75.()()()  tons  per  annum 
sulphuric  acid  from  zinc  smelter  gases  and  for 
increased  superphosphate  manufacturing  facili¬ 
ties,  does  not  appear  to  be  affected. 

A  longer  term  project  has  been  mooted 
by  Mount  Morgan  Limited,  the  famous  copper- 
gold  prcxlucer  in  Queensland.  Low  copper 
prices  and  the  inability  to  sell  the  large  volume 
of  by-pr(xluct  pyrites  is  the  company’s  grave 
anxiety.  To  gain  a  major  outlet  it  is  proposed 
to  build  a  pyrites  acid  plant  at  Rockhampton 
which  should  serve  a  major  fertiliser  works 
pr(xlucing  mainly  ammonium  .sulphate  for 
Queensland’s  sugar  industry.  This  is  the  second 
time  in  ten  years  that  this  project  has  been 
examined  although  possibly  now,  with  the 
rapid  growth  of  population,  indu.stry  and 
mining  activity  in  the  North-East  of  Australia, 
it  might  be  realised. 


In  “Sulphur”  No.  19  p.3l  ihis  pUim  was  erroneously  described  as  a  “  wet-coniael  ”  installation. 
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Shell  Oil  Refi^iery  at  Geelotif’ — Catalytic  Cracker  (centre). 


Outlook 

Whereas  the  present  pattern  of  sulphurous 
raw  materials  use  has  been  largely  determined 
by  the  completion  of  sulphuric  acid  projects 
initiated  up  to  seven  years  ago,  the  Australian 
sulphur  industry  has  not  so  far  completed 
plans  to  indicate  thereby  the  development  in 
the  foreseeable  future.  Australia,  at  present 
the  sixth  largest  brimstone  importer,  attracts 
the  attention  of  all  the  major  brimstone 
prcxlucers  under  conditions  of  intensifying 
competition.  The  lower  priced  Mexican  sup¬ 
plies  now  provide  nearly  one-half  of  the  import 
volume  and  U.S.  supplies,  especially  of  bright 
sulphur,  have  been  losing  ground.  It  has  been 
suggested  that  with  the  intrcxiuction  by 
Commonwealth  Fertilizers  &  Chemicals  of  a 
fluid  bed  roaster  of  their  own  design — in 
respect  of  which,  incidentally,  there  neverthe¬ 
less  appears  to  be  a  dispute  pending  with 
BASF  of  Ludwigshafen  Germany — the  u.se  of 
heavily  contaminated  off-colour  sulphur,  which 
would  carry  a  corresponding  price  discount, 
may  gain  ground.  There  is  as  yet  no  evidence 


of  this  and  the  developments  in  the  immediate 
future  in  world  sulphur  markets  would  also 
tend  to  discount  it.  They  concern  mainly  the 
advent  of  Canadian  and  French  recovered 
sulphur  which,  it  is  to  be  expected,  will  make 
an  increasing  and  forceful  bid  for  a  share  of 
the  Australian  market,  especially  if  the  present 
low  freights  persist.  Last  year’s  level  of  brim¬ 
stone  consumption  of  I73.()()()  tons  is  likely  to 
increase  this  year  to  about  I8()-I85,()()()  tons, 
primarily  as  the  result  of  the  operations  of  the 
Mary  Kathleen  plant ;  further  growth  is  not 
anticipated  until  the  early  I96()'s.  since  no 
further  new  plants  are  as  yet  projected. 

The  official  aim  to  achieve  at  least  6()y 
sulphur  self-efficiency  is  now  in  sight  and  might 
possibly  be  achieved  in  1958,  although  prob¬ 
ably  not  until  1959.  The  mounting  cost  of 
subsidy  may  not.  however,  be  easy  to  defend 
in  the  face  of  low  world  prices  and  ample 
supplies  of  brimstone,  nor  is  the  industry  likely 
to  engage  in  the  costlier  capital  investment 
notably  of  pyrite  acid  plant,  without  Govern¬ 
ment  support. 
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Installed  sulphuric  acid  capacity  at  the 
close  of  1957  totalled  about  1.06  million  tons 
(100  HjSO,).  As  indicated  above  some  70,000 
f  tons  new  plant  capacity  is  now  becoming  avail¬ 
able.  To  meet  Australia’s  greater  sulphuric 
acid  needs,  resulting  primarily  from  the  progress 
I  of  demand  by  the  fertilizer  industry,  the  volume 
of  new  plant  installations  depends  to  some 
extent  on  the  fortunes  of  the  non-ferrous  metal 
I  miners  and  .smelters.  Whilst  the  present  level 
of  by-product  acid  output  can  be  expected  to 
be  maintained  it  will  depend  on  the  state  of 
I  world  metal  demand  whether  the  new'  projected 
'  by-prcxiuct  acid  installations  at  zinc  smelters 
come  on  stream  as  quickly  as  foreseen.  The 
bulk  of  new  acid  capacity  will  have  to  be  based 
*  on  imported  brimstone  and/or  indigenous 
pyrites.  Neither  brimstone  acid  not  pyrites 
acid  plants  are  at  present  known  to  be  projected 
I  but  the  provisions  of  the  new  Sulphur  Bounty 
Act,  which  are  to  be  determined  by  the  Tariff 
Board  following  an  Enquiry  can  be  exjiected 
I  to  provide  both  a  pointer  and  the  impetus  for 
the  further  developments.  The  primary  issue 
facing  the  Tariff  Board  is  the  determination  of 
I  the  extent  of  subsidy  for  indigenous  materials, 
in  particular  on  pyrites.  Brimstone  now  in 
over-supply  in  world  markets  and  consequently 
cheap,  allows  conversion  to  acid  at  low  capital 


and  operating  costs,  so  offering  obvious 
advantages  to  the  industry.  To  the  acid  maker 
the  decision  to  base  a  new  plant  on  a  raw 
material,  such  as  pyrites,  necessitating  costlier 
plant  and  higher  acid  prcxiuction  costs,  will 
depend  on  adequate  compensation  in  the  form 
of  a  subsidy.  The  Tariff  Board  is  now  no 
longer  faced  as  it  was  in  1953  with  a  direct 
comparison  of  .security  of  supplies  of  an  e.ssen- 
tial  raw  material,  but  also  with  the  effect  on 
the  proper  development  of  associated  mining 
industries.  The  profitable  disposal  of  by- 
prtxluct  pyrites  arising  in  the  operation  of 
several  gold  and  copper  prtxlucers  has  become 
a  determining  factor  in  this  issue.  Doubts 
about  the  anticipated  level  of  sulphur  usage 
are  being  dispelled.  The  easing  of  Australia’s 
credit  policy  in  December  and  the  accompany¬ 
ing  reflationary  measures  may  be  expected  to 
counteract  the  adverse  effect  on  the  economy 
of  low  commodity  prices.  Despite  the  signifi¬ 
cant  reduction  of  farm  incomes  there  are  strong 
indications  that  a  longer  term  view  is  being 
taken  by  farmers  and  that  there  will  be  no 
drastic  reduction  of  fertilizer  application  and 
consequently  a  progressive  expansion  of 
Australia’s  sulphur  needs  in  a  pattern  yet  to 
be  determined. 


PRICES  and  TRENDS 


l^ORLD  prices  of  brimstone  during  the  past 
three  months  remained  unchanged  and 
for  the  time  being  the  price  structure  which 
had  emerged  in  the  closing  months  of  the  year 
has  found  acceptance  without,  however, 
appearing  to  inspire  the  confidence  necessary 
for  stability.  Low  freight  rates,  resulting  from 
the  continued  depression  of  the  freight  market, 
coupled  with  low  f.o.b.  prices  provide  con¬ 
sumers  throughout  the  world  with  sulphur  at 
a  smaller  cost  than  at  any  time  for  the  past  five 
years.  These  favourable  terms  have  not,  how¬ 
ever.  found  an  echo  in  higher  levels  of  sale. 
Sulphur  consumers  in  most  major  markets,  but 
especially  in  the  United  States  where  recession 
has  seriously  impaired  the  industry’s  1958 
prospects,  are  encountering  lower  demand  for 
their  end  product  and  despite  the  reduction 
of  United  States  Frasch  production  the  weak¬ 
ness  of  the  brimstone  market  has  become  more 
pronounced. 


In  the  United  States  prices  are  uniformly 
based  by  all  Frasch  sulphur  and  the  majority  of 
other  sulphur  producers  on  S25  per  ton  f.o.b. 
or  f.a.s.  U.S.  Gulf  port  for  bright  sulphur 
destined  to  home  and  export  markets.  The  ex¬ 
mine  deliveries  are  based  on  S23.50  per  ton 
f.o.r.  and  the  discount  for  off-colour  sulphur  is 
SI. 00  per  ton.  A  number  of  producers  of 
recovered  sulphur  in  remoter  locations  are 
reported  to  have  established  their  own  lower 
price,  valid  within  their  effective  radius  of 
sales  and  deliveries.  Along  the  Eastern  Sea¬ 
board  and  in  the  Southern  States,  where  in 
addition  to  the  main  competition  by  Mexican 
Frasch  sulphur  local  supplies  of  recovered 
sulphur  compete  for  the  market,  the  price 
picture  is  said  to  have  been  obscured  by  freight 
contributions  being  made  to  some  users,  by 
United  States  sulphur  suppliers  on  the  grounds 
that  even  at  the  current  low  freight  levels  the 
tariff-bound  higher  rates  at  which  they  were 
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obliged  to  ship  were  higher  than  open  market 
freights  at  which  Mexican  imports  were  being 
moved. 

Mexican  Frasch  sulphur  is  quoted  in  world 
markets  at  $21.50-  $24  per  ton  f.o.b.  Coatza- 
coalcos.  Some  unfiltered  supplies  are  entering 
the  market  at  or  near  $21.50  per  ton  while  on 
new  contracts  the  Mexican  producers  aim  to 
secure  $24.  The  significant  improvement  in 
quality  of  the  filtered  material  gives  greater 
substance  to  the  differential  with  U.S.  off- 
colour  supplies  which  at  present  is  estimated  to 
lie  between  $1.50  and  $2.00. 

The  Italian  sulphur  industry  is  faced  once 
more  with  a  critical  situation  in  that  the  level 
of  the  various  subsidy  payments  is  inadequate 
to  allow  the  industry  to  compete  at  the  current 
low  level  of  world  prices  and  freights.  The 
notional  export  price  remains  Lire  23.000  per 
metric  ton  (£13  7s.  per  ton)  for  Buona  Sicilia 
(min.  98yS)  which  is  at  least  Lire  5,000 
(about  £3)  per  ton  more  than  Mexican  sulphur 
sold  in  Mediterranean  markets.  The  Ente  Zolfi 
Italiani  is  reported  to  be  faced  with  a  serious 
decline  in  sales  in  the  absence  of  adequate 
subsidy  funds  and  with  little  prospect  of  being 
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able  to  find  an  outlet  for  the  current  volume  of  Pyrites 

production.  The  approval  of  a  mining  subsidy’*'  There  has  been  no  significant  change  in 

points  to  the  realisation  that  the  future  pros-  the  level  of  European  pyrites  prices  which 

perity  of  the  industry  depends  on  measures  were  established  on  1st  January  at  f  a.b.  terms 

linked  with  the  home  market.  72/6d.  per  metric  ton  for  Rio  Tinlo  con- 

Ofi'ers  of  refined  sulphur  from  China  centrates,  82/6d.  per  metric  ton  for  Rio  Tinto 

continue  to  be  made  through  merchants  in  the  and  Tharsis  crude  tines,  75  -  per  metric  ton  for 

United  Kingdom  and  Western  Europe,  and  the  Portuguese  crude  pyrites  and  82/-  per  long  ton 

material  reported  to  contain  about  ().()()5°/o  for  Cyprus  Mines  Corporation  concentrates.  It 

Arsenic,  6.8  ppm  selenium  and  guaranteed  has  been  reported  that  the  Spanish  producers 

99.5%  sulphur  was  originally  offered  at  £12  no  longer  have  to  pay  the  levy  of  Pesetas  16.80 

per  ton  f.o.b.  Tientsin  but  is  now  believed  to  per  £1  of  foreign  exchange  received  and  that 

be  cheaper.  A  sale  and  delivery  has  been  made  the  full  exchange  rate  of  Petetas  1 17.60  per  £1 

by  the  Chinese  to  Czechoslovakia  and  a  parcel  now  applies.  This  would  represent  a  further 
is  understood  to  be  the  subject  of  negotiations  improvement  of  I6^%  in  the  peseta  revenue  of 
with  Egypt.  the  Spanish  industry,  and  comes  at  a  time  of 

Prices  of  recovered  sulphur  after  their  steeply  rising  costs  and  imminent  increases  in 

rapid  adjustment  in  the  closing  months  of  1957,  labour  as  well  as  social  charges, 

when  world  prices  dropped  $3  per  ton,  have  Turkish  and  Cuban  cupreous  pyrites  were 

been  universally  adjusted  to  levels  comparable  recently  on  offer  at  very  competitive  prices. 

*  See  I’atie  47. 


with  delivered  prices  of  Mexican  and  United 
States  Frasch  sulphur.  The  price  in  France  for 
sulphur  recovered  by  Societe  Nationale  des 
Petroles  D'Aquitaine  is  reported  to  be  based  on 
Ffs.  14,000  per  metric  ton.  Similarly  brimstone 
prices  in  Holland  and  Belgium  are  aligned  with 
the  delivered  Frasch  sulphur  prices  and  are 
reported  Bfs.  1.500-1.600  and  Dfl.  120-125 
respectively.  In  Germany,  brimstone  recovered 
by  Ruhrgas  from  spent  oxide  and  that  origin¬ 
ating  from  oil  refineries  is  on  sale  at  about 
DM.  135  per  metric  ton.  Swedish  recovered 
supplies  from  oil  shales  are  being  sold  at  Skr. 
205-210  per  metric  ton.  while  Orkla  brimstone 
obtained  by  smelting  pyrites  is  reported  on 
sale  at  Nkr.  250-265.  Canadian  recovered 
sulphur  supplies  are  on  sale  at  home  at  prices 
ranging  up  to  Cn.S45  per  ton.  but  offers  for 
export  are  reported  at  Cn.S23.5()  f.o.b. 
Vancouver. 

The  following  table  indicates  broadly  the 
delivered  cost  of  brimstone  of  varying  origin 
at  principal  consumers’  destinations.  The 
freight  rates  shown  are  either  actual  charters 
made  at  the  end  of  March  or  reliable 
indications. 


I 
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Canadian  by-product  pyrites  are  seeking 
markets  at  prices  ranging  from  $2.40  per  short 
ton  ex-mine  and  $3.60-5.50  f.o.b.  The  low  level 
of  Atlantic  freight  rates  permits  their  delivery 
to  European  markets  at  prices  comparable  with 
or  below  those  of  European  pyrites. 

Freight 

The  universal  weakness  of  the  freight 
market  has  persisted  throughout  recent  months 
and  the  number  of  ships  being  laid  up  is 
increasing  as  the  volume  of  world  trade,  far 
from  improving,  has  contracted.  The  United 
Kingdom  Chamber  of  Shipping  voyage  index 
(1952  =  100)  which  at  the  end  of  December 
1957  had  fallen  to  71.6  further  declined  to  63.3 
at  the  end  of  March  1958. 

Reduced  raw  materials  demand  affected 
chartering  for  brimstone  and  pyrites  and  the 
rates  continued  to  slide.  To  the  United  King¬ 
dom  from  the  U.S.  Gulf  fixtures  are  reported 
at  48s.  6d.  while  to  the  Continent  charters 
were  made  at  40s.  f.i.o.  In  the  pyrites  trade 
also,  rates  have  been  falling  and  from  Huelva 
to  Rotterdam  22s.  6d.  is  now  the  accepted  rate 
whilst  from  Cyprus  to  the  Continent  a  vessel 
of  9,200  tons  was  recently  chartered  at  25s. 
There  is  greater  readiness  on  the  part  of  ship¬ 
owners  to  engage  in  consecutive  business  at 
prices  nearer  spot  rates.  Charterers  for  brim¬ 
stone  shipments  from  the  U.S.  Gulf  to  the 
U.K.  have  recently  secured  a  series  of  fixtures 
at  53s.  6d.  while  German  pyrites  charterers 
came  to  terms  at  25s.  6d.  for  consecutive 
voyages  from  Huelva  to  Rotterdam. 

Supplies 

Production  of  U.S.  Frasch  sulphur  which 
at  the  end  of  1957  was  running  at  an  average 
monthly  rate  of  about  46(),()()0  tons  has 
remained  under  the  influence  of  declining 
domestic  demand.  At  the  same  time  shipments 
of  Frasch  sulphur  from  Mexico  to  the  U.S.A.  of 
about  35,000  tons  per  month  were  nearly  one- 
quarter  greater  than  in  the  corresponding  pericxi 
of  1956.  The  severe  reduction  of  industrial 
activity  in  the  U.S.A.  and  the  lack  of  early 
prospects  for  improvement,  points  to  further 
increases  of  U.S.  brimstone  stocks  which  at 
the  end  of  1957  exceeded  4^  million  tons. 

In  Mexico  Frasch  sulphur  production  is 
at  a  daily  rate  of  about  3,000  tons,  sustained 
primarily  by  the  Pan-American  Sulphur 
Company.  Gulf  Sulphur  Corporation  has  not 
so  far  achieved  the  planned  higher  level  of 
output,  but  Texas  Gulf  Sulphur  Company 


appears  to  be  progressively  raising  prcxluction, 
all  of  which  is  for  the  time  being  st(x:kpiled. 
Texas  International  Sulphur  Company’s  plans 
to  start  steaming  the  Texistipec  dome  within 
the  next  month  or  two.  Mexican  sulphur 
deliveries  to  export  and  to  the  expanding  home 
market  continue  to  increase,  whilst  sUKks  have 
not  risen  appreciably. 

Italian  output  of  fused  sulphur  has  been 
checked  by  the  pressure  of  lower  world  prices 
and  abundant  supplies,  and  the  sUKkpile  which 
last  year  had  been  reduced  thanks  to  the 
enterprising  selling  policy  of  the  Ente  Zolfi 
Italiani.  has  started  to  mount  again.  The  trend 
of  expanding  use  of  sulphur  ore  for  sulphuric 
acid  manufacture  has  received  further  support 
from  a  new  subsidy  proposal  which  is  designed 
primarily  to  help  companies  to  nKxiernise 
mining  facilities  and  to  promote  the  use  of 
domestic  sulphur  resources. 

In  China  the  discovery  of  a  native  sulphur 
deposit  in  the  province  of  Kansu,  where  oil  has 
recently  been  struck,  holds  promise  of  extensive 
mining  activities.  The  established  mines  in 
.Szechuan  are  reported  to  have  increased  their 
output  to  meet  rising  demand  and  make  avail¬ 
able  an  export  surplus.  Unconfirmed  reports 
place  annual  prcxluction  at  8().()()()  tons  refined 
sulphur  and  an  indeterminate  amount  of 
“Sulphur  residue  ”  which  is  said  to  be  used 
in  sulphuric  acid  prcxJucticm. 

Recovery 

Restricticm  on  oil  refinery  activity  in  the 
U.S.A.  is  slowing  the  rate  of  growth  of  sulphur 
recovery.  At  the  beginning  of  1958  output  of 
recovered  sulphur  was  at  annual  rate  635,000 
tons.  In  Canada  the  rate  of  sulphur  recovery 
is  rising  as  an  increasing  volume  of  gas  is 
processed  for  supply  to  the  pipelines.  Output 
is  reported  to  be  at  a  rate  close  on  200,000  tons 
per  annum  supported  principally  by  Jefferson 
Lake  Sulphur  Company  at  Fort  St.  John  and 
British  American  Oil  Company  at  Fincher 
Creek.  The  needs  of  the  West  and  North-West 
of  Canada  are  now  reported  wholly  met  from 
indigenous  resources  and  entry  into  the  export 
market  is  believed  to  be  imminent.  In  the 
east  the  output  of  recovered  brimstone  by  the 
Laurentide  Chemical  Company  in  Montreal, 
Noranda  Mines  Limited  at  Port  Robinson,  and 
from  the  plants  at  Cutler  and  most  recently 
by  International  Nickel  Company  of  Canada 
Limited  at  Port  Colborne,  is  reported  to  be 
growing  rapidly  possibly  to  as  high  a  rate  as 
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lOO.OOO  ions  per  annum  and  these  supplies 
would  directly  replace  U.S.  Frasch  sulphur 
imports. 

The  cut-back  of  the  level  of  oil  refinery 
activity  in  Europe  does  not  allow  the  new 
desulphurisation  and  sulphur  recovery  instal¬ 
lation  to  be  operated  to  the  full  advantage. 
Whereas  this  may  remedy  itself  in  due  course 
a  number  of  major  refinery  projects,  which 
included  sulphur  recovery  facilities,  appear  to 
have  been  postponed  or  at  least  slowed  down 
resulting  in  a  reduction  of  the  overall  rale  of 
expansion  of  this  source  of  sulphur  supply. 
New  natural  gas  cleaning  capacity  in  Iraq  and 
oil  refinery  desulphurisation  in  India.  Australia 
and  Iran  are  on  the  point  of  being  introduced. 

Pyrites 

Exports  from  Cyprus  in  1957  totalled 
988.835  tons  cupreous  and  iron  pyrites,  frac¬ 
tionally  more  than  the  record  shipments  of 
1956.  The  sustained  demand  for  Cyprus  Mines 
Corporation  concentrates  is  a  notable  feature 
of  the  market.  Prtxiuction  of  pyrites  in  Italy 
reached  a  new  peak  of  1.4  million  tons  and 
consumption  also  exceeded  previous  levels.  A 
major  mine  mcxfernisation  and  expansion 
project  at  Monlecalini’s  Maremma  mines, 
which  yield  pyrites  of  outstanding  quality  and 
purity,  is  reported  to  have  been  posipcmed. 


The  high  rale  of  production  and  deliveries, 
especially  in  the  early  part  of  1957.  which  was 
shared  by  the  majority  of  European  producers 
declined  at  the  turn  of  the  year.  Curtailment 
of  German  requisitions  has  particularly  affected 
.Spanish  and  Norwegian  shipments.  The  last 
named  prtxlucers.  on  account  of  generally 
higher  costs,  are  exj^riencing  some  difficulty 
in  maintaining  production,  notably  those 
engaged  in  non-ferrous  metal  and  by-product 
pyrites  production. 

From  Yugoslavia  an  increase  in  by-prixfuct 
pyrite  output  and  deliveries  is  reported  and 
expansion  is  indicated  in  Rumania  and  Bul¬ 
garia.  A  new  source  of  by-product  pyrite 
from  copper  ore  treatment  has  been  established 
in  Venezuela  and  already  the  only  major  acid 
plant  in  the  country  uses  this  material  to  meet 
its  entire  needs. 

In  Canada,  despite  reduced  non-ferrous 
metal  operations,  the  level  of  by-prcxluct 
pyrites  shipments  is  little  affected  although 
slightly  lower  demand  from  U..S.  acid  makers 
is  making  it.self  fell.  Britannia  Mining  & 
Smelting  Company  is  reported  to  have  closed 
its  operations  in  British  Columbia  on  1st  March, 
most  of  its  domestic  outlets  having  been  taken 
over  by  recovered  brimstone. 


Summary  ami  Ouiiaak 


^LTFIOUGH  1957  was  not  a  year  of  out¬ 
standing  achievement  for  the  world  sulphur 
industry  it  may  well  have  represented  the  kind 
of  turning  point  which  passes  unnoticed  but 
which  in  retrospect  emerges  clearly.  As  the 
result  of  this  year’s  reduction  in  United  States 
Frasch  sulphur  production.  1956  is  still  the 
year  of  peak  output  of  brimstone  and.  unless 
preliminary  data  are  confounded,  also  of 
pyrites.  In  the  picture  of  the  preceding  two 
to  three  years*  the  significant  feature  is  the 
impact  made  by  the  development  of  Mexican 
Frasch  sulphur  and  of  the  by-product  sulphur 
supplies — brimstone,  pyrites,  sulphuric  acid — 
as  major  new  sources  of  supply.  While  these 
additions  to  capacity  and  supplies  represented 
the  culmination  of  many  hopes  and  expecta¬ 
tions  first  raised  at  the  lime  of  the  sulphur 


crisis,  they  had  in  fact  suddenly  outstripped  the 
real  and  anticipated  expansion  of  demand. 
This  feature  has  proved  to  be  common  to  many 
commodities,  especially  those  which  were  in 
short  supply  during  the  Korean  War.  The 
elaborate  system  of  forecasting  expansion,  some 
trend  lines  going  forward  as  much  as  twenty- 
five  years,  had  for  its  main  purpo.se  the  plan¬ 
ning  of  capital  investment  and  as  the  economic 
climate  at  the  time  of  the  majority  of  forecasts 
was  strongly  expansionist,  they  err  on  the 
“  right  ”  side,  thereby  creating  the  risk  of 
waste.  unremunerative  employment  of 
resources  and  even  failure.  The  cumulative 
effect  over  a  wide  range  of  industry  could 
result  in  investment  being  checked,  especially 
if  it  becomes  apparent  that  the  laws  of  supply 
and  demand  cannot  any  longer  rapidly  and 


Kor  dciails  of  brimstone  production  sec  Statistical  Appendix. 
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universally  exert  their  full  corrective  force.  In 
the  sulphur  industry  this  has  become  evident 
mainly  because  of  the  different  considerations 
applicable  to  the  primary  producers  of  sulphur 
and  those  recovering  sulphur  as  part  of  another 
process  and  production.  It  would  seem  that 
the  confirmation  in  1957  of  the  imminent  large- 
scale  arising  of  by-product  sulphur  from  several 
sources,  coming  on  top  of  realised  and  projected 
additions  to  primary  pr(xluction  capacity,  has 
created  a  series  of  conditions  which  weakened 
the  industry  and  which  could  even  adversely 
affect  its  future. 

The  outstanding  event  was  the  reduction 
in  world  prices  of  S3  per  ton  which,  while  fail¬ 
ing  to  deter  competition,  removed  stability  and 
the  sense  of  continuity  which  consumers  had 
come  to  expect.  The  adjustment  of  Hurt>|x:an 
pyrites  under  the  lead  of  the  Spanish  producers, 
who  in  little  over  12  months  had  reduced  the 
price  of  sulphur  in  pyrites  by  over  £2  per  ton, 
aimed  to  re-establish  a  comparable  price 
relationship  between  the  two  principal  sources 
of  sulphur  supply.  Changes  in  production 
ap|x:ar  to  be  as  follows 


Frasch  Sulphur  ... 

7957  7956 

T housand  T ons 
6,514  7,177 

-  9'. 

Recovered  Sulphur 

1,075 

893 

'  20 

Native  Sulphur  Rock 

470 

531 

13 

Total  Brimstone 

8,059 

8,601 

6i 

Sulphur  in  Pyrite 

5,200 

5,227 

—  \ 

Sulphur  in  other  forms 

2,140 

2,350 

-  9 

TOTAL 

15,399 

16,178 

5 

The  main  changes  are  the  lower  United 
States  Frasch  sulphur  output— 933,()()()  tons 
less  than  in  1956 — and  the  drop  in  by-prtxluct 
acid  output  at  smelters  of  about  265,000  tons 
sulphur  equivalent.  Greater  output  of  Mexican 
Frasch  sulphur  and  recovered  brimstone 
represented  the  strong  sectors  of  the  industry. 

It  is  evident  that  the  largest  source  of 
sulphur  supply — the  United  States  Frasch 
industry — challenged  on  its  own  ground  has 
been  forced  on  to  the  defensive.  The  damag¬ 
ing  effect  of  trying  to  regain  lost  ground  by 
price  cutting  is  recognised  although  as  yet  none 
or  few  of  the  remedies  such  as  stabilisation  of 
prices  and  market  preferences,  consumer  supply 
guarantees,  etc.,  have  been  attempted.  The 
preservation  in  1957  by  the  larger  United  States 
producers  of  their  low-cost  domes  and  the 


fuller  exploitation  of  those  operating  at  higher 
exist  or  destined  for  early  depletion,  can  be 
interpreted  as  warning  to  competitiors  that  the 
United  States  industry  is  capable  and,  if  neces¬ 
sary,  determined  to  operate  at  even  lower 
prices  based  on  costs  which  few  other  prtxfucers 
can  match.  Although  at  present  unable  or 
unready  to  negotiate  a  mcxlus  vivendi,  this 
veiled  though  not  hostile  threat  may  be  a  very 
effective  means  of  holding  prices,  which  other¬ 
wise  might  start  slipping  away  from  their 
present  level.  To  the  American  pr(xfucers  who 
still  provide  the  largest  proportion  of  world 
supplies  and  have  therefore  the  most  to  lose, 
this  is  of  paramount  importance. 

rhe  short-term  outlook  for  world  sulphur 
supplies  is  conditioned  by  the  availability  of 
excessive  real  and  potential  output,  by  virtue 
of  additional  domes  in  Mexico  and  in  the 
U..S.A..  notably  Fannelt  (1958).  Lake  Pelto 
(1959)  and  Grand  Isle  (1960).  being  prepared 
for  prixluction.  Under  conditions  of  easy 
supply  it  must  be  expected  that  the  consumers’ 
natural  desire  to  secure  supplies  at  the  lowest 
cost  will  be  given  full  rein  with  some  regard  to 
traditional  ties  which  in  the  sulphur  industry 
are  an  important  factor.  The  temporary  check 
to  the  expansion  of  industrial  activity  in  the 
Western  World  aggravates  the  problems  of  the 
sulphur  industry.  The  immediate  effects  on 
sulphur  consumption  are.  however,  thought 
to  be  less  drastic  than  the  fluctuations  of 
prcxluction  indices  might  show'.  For  example 
in  the  U..S.A.  a  10  point  (7y )  drop  in  the 
index,  over  a  pericxl  of  five  months,  was 
accompanied  by  only  a  3  A  decline  in  sulphur 
use.  Similarly  in  the  United  Kingdom  the 
sulphur  industry  appears  to  be  less  sensitive 
than  the  overall  appearance  of  the  economy. 

An  estimate  of  the  balance  of  world  supply 
in  1958  is  as  follows  : — 

Production  Consumption  Stocks  at 


Thousand  Tons 

end  7958 

Frasch  Sulphur 

6,500 

6,200 

5,500 

Recovered  Sulphur 

1,200 

1,100 

250 

Native  sulphur  rock 

450 

450 

250 

Total  Brimstone 

8,150 

7,750 

6,000 

Sulphur  in  Pyrite  ... 

5,000 

4,900 

Sulphur  in  other 

forms 

2,100 

2,100 

TOTAL 

15,250 

14,750 

UNITED  STATES  SULPHUR 


Frasch  Sulphur 

Production  of  Frasch  sulphur  in  1957 
totalled  5.491,210  tons.  The  decrease  of 
933,000  tons  (I4j%)  compared  with  the  record 
pnxfuction  of  1956  was  cKcasioned  by 
restriction  of  output  by  individual  producers 
to  bring  it  more  into  line  with  the  level  of 
demand  in  domestic  and  export  markets.  As 
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Fig-  I. 


shown  in  Fig.  I  monthly  totals,  with  the 
exception  of  January  when  prcxiuction,  though 
already  under  ^-million  tons,  was  still  influenced 
by  the  higher  output  level  during  the  closing 
months  of  1956,  fluctuated  narrowly  between 
about  430.000  and  470,000  tons.  Eleven  domes 
remained  active  throughout  the  year,  as  Damon 
Mound,  Texas,  of  Standard  Sulphur  Company 
was  closed  in  April.  Based  on  preliminary 
data  output  of  individual  producers  was  as 
follows  - 


Texas  Gulf  Sulphur  Co.  (3) 

1957  1956 

Thousand  Tons 
2,866  3,386 

Change 

/o 

-15 

Freeport  Sulphur  Co.  (4)  ... 

2,039 

2,398 

-15 

Jefferson  Lake  Sulphur 
Company  (3)  . , . 

431 

454 

-  5l 

Duval  Sulphur  and  Potash 
Company  (i)  ... 

153 

164 

-  6t 

Standard  Sulphur  Company 

2 

22 

-91 

TOTAL  . 

5,491 

6,424 

-15 

As  might  be  expected  Texas  Gulf  Sulphur 
Company  and  Freeport  Sulphur  Company 
bore  the  brunt  of  the  cut-back  in  produc¬ 
tion.  Moreover  it  is  significant  that  the 
two  premier  domes,  Boling  and  Grande  Ecaille, 
both  old-established  and  low-cost  prcxlucers, 
suffered  the  heaviest  curtailment,  whilst  domes 
like  Texas  Gulf  Sulphur’s  Spindletop  and  Free¬ 
port’s  Bay  St.  Elaine  and  Chacahoula,  which 
as  far  as  is  known  are  less  profitable  and 
scheduled  by  their  companies  for  rapid  deple¬ 
tion.  continued  to  be  worked  at  near  capacity 
level. 

Despite  the  restraint  on  prcxiuction,  total 
Frasch  sulphur  stocks  continued  to  mount 
month  by  month  except  during  April  when 
they  fell  back  53.()()()  tons.  At  the  end  of  the 
year  they  reached  4,422,548  tons,  the  highest 
level  since  1943  and  representing  an  increase  of 
486,()()()  tons  during  the  year. 

Recovered  Sulphur 

During  1957  prcxlucticxi  of  recovered 
sulphur  further  expanded  to  519,078  tons,  the 
highest  on  record,  and  54.()()()  tons  (12%)  more 
than  in  the  preceding  year.  The  most  impor¬ 
tant  addition  in  1957  to  United  States  recovery 
plant  capacity  was  at  the  Tidewater  oil  refinery 
at  Delaware.  Built  by  Ralph  M.  Parsons 
Company  of  Los  Angeles  it  has  a  daily  capacity 
cT  340  tons  sulphur  and  is  the  world’s  largest 
recovery  plant  based  on  oil  refinery  gases. 
Several  lesser  plants,  mostly  based  on  .sour 
natural  gas  and  the  plant  using  the  effluent 
gases  of  Stauffer  Chemical  Company’s  carbon 
disulphide  plant  at  Le  Moyne,  Alabama,  also 
started  operation.  It  is  estimated  that  new 
plants  represent  about  200,000  tons  additional 
sulphur  recovery  capacity. 

As  the  .sales  of  recovered  sulphur  in  1957 
appeared  to  remain  the  same  (481,000  tons) 
as  in  1956  the  entire  additional  output  in  1957 
went  to  augment  sUx:ks  which  at  the  end  of 
the  year  totalled  157.075  tons,  an  increase  of 
37,5(K)  tons.  Representing  an  average  of  less 
than  3.000  tons  for  each  active  recovery  plant 
this  level  of  sUKks  can  still  be  considered 
mcxlerate. 

Other  Sulphurous  Raw  Materials 

The  adverse  trend  in  the  United  States 
economy  in  1957  manifested  itself  in  this 
sector  of  the  sulphur  industry  mainly  by  the 
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decline  of  by-prtxluct  pyrite.  pyrrhotite  and 
sulphuric  acid,  following  the  contraction  of 
activities  in  non-ferrous  mining  and  smelting. 
It  is  estimated  that  total  output  of  sulphurous 
raw  materials,  other  than  brimstone,  totalled 
l.()8(),()0()  tons,  a  decline  of  about  5(),()()()  {42"/  ) 
from  the  peak  level  of  1956.  At  this  level  it 
represents  I5j°/  of  total  United  States  sulphur 
output,  whilst  in  1956  it  accounted  for  134%. 
Owing  to  closure — some  temporary  and  some 
permanent  -of  several  smelters,  the  by-product 
sulphuric  acid  output  has  been  severely  cur¬ 
tailed  and  it  is  estimated  to  have  progressively 
declined  to  about  30/  below  the  1956  output 
of  1.07  million  tons  (100/  H.SO,)  originating 
from  zinc  and  copper  smelters.  Utilisation  of 
acid  sludges  is  assuming  greater  importance. 
The  estimated  increase  of  about  13%/  in 
sulphuric  acid  so  recovered  is  mainly  attribut¬ 
able  to  closer  integration  between  the  activities 
of  oil  refiners  and  the  provision  of  suitably 
sited  acid  production  facilities.  On  the  basis 
of  preliminary  data  production  of  sulphurous 
raw  materials  other  than  brimstone  was  as 
follows  ; — 


Sulphur  in  : 

1957  1956 

Thousand  Tons 

Low  grade  sulphur  ore 

50 

60 

Pyrite  and  pyrrhotite . 

400 

432 

Smelter  Gas  as  Sulphuric  Acid 

280 

348 

H.S  &  sludge  to  sulphuric  acid 

350 

289 

TOTAL  . 

1,080 

1,129 

Exports 

Despite  intensive  competition  of  Mexican 
Frasch  sulphur  and  increasing  supplies  of 
indigenous  recovered  sulphur  in  many  of  the 
major  markets  of  United  States  suppliers,  the 
level  of  exports,  although  lower,  did  not  slump. 
Amounting  to  1,561,093  tons  exports  were 
about  9(),()0()  tons  (5%/o)  lower  than  their 
peak  level  in  1956.  In  a  number  of  markets 
the  United  States  suppliers  significantly 
increased  their  volume  of  sales.  In  South 
America  the  expansion  of  Brazil’s  sulphuric 
acid  industry  provided  an  additional  outlet  for 
I5,()()()  tons  and  increased  demand  from  India 
and  Iran  added  nearly  50,(X)0  tons.  European 
demand  provided  the  main  boost  to  United 
States  exports  as  sales  to  W.  Germany. 
Belgium,  Sweden  and  Finland  rose  by  some 
76,000  tons.  On  the  debit  side  is  a  severe 
decline  of  shipments  to  Canada  (  — 58,(KK)  tons) 
and  to  France  (  —  I  l,(KX)  tons)  due  to  increasing 
indigenous  supplies.  In  the  Japanese  (— 23,(M)0 


tons)  and  Swiss  (  —  11.000  tons)  markets  lower 
demand  affected  the  level  of  imports,  while 
import  needs  of  the  United  Kingdom  (— 79,(KX) 
tons)  and  Australia  and  New  Zealand  (— 66,(XX) 
tons)  were  depres.sed  for  technical  reasons,  the 
former  owing  to  old  st(x:ks  being  taken  into 
use  and  the  latter  due  to  stcKks  reduction  and 
also  shipping  difficulty.  Although  several  of 
the  adverse  changes  appear  to  be  of  temporary 
character,  they  cK'cur  in  markets  where  the 
growing  recovered  sulphur  supplies,  notably 
French,  will  make  themselves  felt.  This  is 
also  thought  to  apply  to  those  European 
markets  where  United  States  sulphur  achieved 
increased  sales  in  1957. 

The  Freeport  Sulphur  Company  is  the 
principal  United  States  exporter  and  is 
estimated  to  account  for  about  70  /  of  all 
exports.  Texas  Gulf  Sulphur  Company,  whose 
Chairman  reported  that  15/  of  total  deliveries 
go  to  export,  is  estimated  to  have  accounted 
for  about  23  /  in  1957.  The  balance  of  exports 
is  supplied  mostly  by  Jefferson  Lake  Sulphur 
Company  to  a  world-wide  clientele. 

Consumption 

Apparent  sales  of  Frasch  sulphur  in  1957 
totalled  5,005,112  tons,  a  decrease  of  667,(XX) 
tons  (II4/)  compared  with  1956.  Reduced 
deliveries  to  the  home  market  accounted  for 
seven-eighths  of  the  decrease  in  sales,  which  is 
attributed  in  part  to  contraction  of  the  market 
under  the  impact  of  mounting  recession  in  the 
latter  half  of  the  year,  and  partly  to  an 
increased  share  of  the  United  States  market 
claimed  by  supplies  of  Mexican  Frasch  sulphur. 
These  more  than  doubled  in  1957,  to  reach 
a  total  of  about  470,000  tons,  with  an  average 
im|X)rt  value  of  S25  per  ton.  This  significantly 
lower  cost  compared  with  United  States  Frasch 
sulphur  and  the  ready  supply  facilities  of  stock¬ 
piles  established  at  Tampa,  in  the  heart  of  the 
fertilizer  industry,  and  along  the  Atlantic  Sea¬ 
board  may  be  said  to  represent  the  driving 
force  of  this  important  new  source  of  supplies 
which  has  so  disturbed  the  calm  of  the  United 
States  sulphur  industry.  Apparent  sales  of 
recovered  sulphur  totalled  481,449  tons,  practi¬ 
cally  the  same  as  in  1956. 

Domestic  consumption  of  sulphur  in  all 
forms  in  1957  is  estimated  to  have  totalled 
5^  million  tons  about  5/,  less  than  in  1956. 
It  includes  about  4\  million  tons  brimstone  of 
domestic  and  Mexican  origin  and  about 

(20) 


Allied  Chemical  &'  Dye  Corporation — New  spent  acid 

plant  at 

I50.00()  tons  estimated  to  have  been  drawn 
from  consumers'  stocks.  Sulphuric  acid 
production,  which  accounted  for  about  83  / 
of  total  sulphur  use.  showed  une.xpected 
strength  throughout  most  of  the  year,  despite 
weak  spots  in  .some  major  consuming 
industries,  and  it  was  not  until  the  last  quarter 
that  demand  declined  simultaneously  in  several 
sectors.  Total  output  declined  about  2y  to 
16.1  million  s.  tons  (100  /  HjSOi)  and  it  is 
signiticant  that  this  is  wholly  attributable  to 
lower  output  of  chamber  acid  and  spent  acid 
for  fortification.  New  contact  acid  production 
increased,  in  keeping  with  the  additional  new 
plants  that  came  on  stream  in  1957.  Installed 
capacity  rose  one  million  short  tons  from  19.45 
million  to  20.45  million  at  the  start  of  1958. 
During  the  year  78y  of  effective  plant 
capacity  was  employed,  compared  with  84°/ 
in  1956  and  88°/  in  1955.  From  a  changing 
pattern  of  sulphuric  acid  consumption  through¬ 
out  1957  it  is  evident  that  rayon,  steel,  and 
single  superphosphate  used  less  acid. 


fortification  and  sludge  acid  decomposition  and  regeneration 
Elisabeth,  N.J. 


Ammonium  sulphate  producers  appear  to  have 
used  about  the  same  tonnage  as  in  1956. 
wheras  oil  refining,  uranium  leaching,  triple 
superphosphate  and  chemicals  indu.stries-  and 
amongst  the  latter  notably  hydrofluoric  acid 
manufacturers— advanced  their  use  of  sul¬ 
phuric  acid.  Despite  the  larger  volume  of 
cheaper  Mexican  sulphur  and  the  price 
reduction  of  United  States  supplies  by  $3  per 
ton  after  September,  the  sulphuric  acid 
industry  is  reported  to  be  hard  hit.  But  for  the 
drop  in  sulphur  prices,  acid  prices  would 
have  risen  owing  to  higher  labour  and  trans¬ 
portation  costs.  Another  important  factor  is 
the  progressive  decline  of  plant  usage  now 
down  to  average  78°/  —  brought  about  by  the 
substantial  additions  to  acid-making  capacity 
which  are  often  prompted  by  a  desire  to  ensure 
self  sufliciency  of  supply  in  preference  to 
dependence  on  established  local  sources. 
Continued  pursuit  of  this  policy  points  to 
increased  costs  or  at  worst  to  the  premature 
closure  of  uneconomic  although  still  relatively 
new  plants.  _ 
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Summary 

(a)  Production  of  Frasch  and  recovered  sulphur 
declined  to  6.010,288  tons,  13/  less  than 
the  peak  output  in  1956.  United  States 
production  of  sulphur  in  all  forms  declined 
I  million  tons  to  about  7.1  million  tons. 

(b)  Apparent  sales  of  Fra.sch  and  recovered 
sulphur  amounted  to  5.486,561  tons  com¬ 
pared  with  6.153.778  tons  in  1956.  The 
decrease  is  due  to  a  small  (90,000  tons) 
drop  in  exports  to  1.561.093  tons  and 
principally  to  577,000  tons  lower  Frasch 
sulphur  .sales  to  the  home  market. 

(c)  SUK'ks  of  Frasch  and  recovered  sulphur  at 
the  end  of  1957  totalled  4,579,623  tons,  an 
increase  of  524,000  tons  during  the  year. 

(d)  Sulphur  imports  advanced  50/  to  about 
620.000  tons  of  which  470.000  tons  was 
Mexican  f  rasch  sulphur  and  the  balance 
sulphur  in  pyrites  from  Canda. 

With  a  weak  domestic  market  sulphur 
producers  are  likely  to  experience  a  difficult 
year  in  1958.  Lesser  by-prcxluct  pyrite  and 


sulphuric  acid  supplies,  in  view  of  the  con¬ 
tinuing  weakness  of  metal  markets,  should 
lessen  the  pressure  from  this  sector  and  the 
rate  of  brimstone  recovered  at  oil  refineries 
may  also  be  checked  on  account  of  reduced 
refinery  activity.  Mexican  Frasch  sulphur 
suppliers,  however,  may  be  expected  to  increa.se 
sales  and  deliveries  in  the  United  States  as 
consumers  are  likely  to  be  attracted  by  any 
price  advantage  which  they  may  be  able  to 
secure  in  raw  materials  purchases.  In  exp<irt 
markets  Frasch  sulphur  prcxfucers  are  expected 
to  hold  their  own  compared  with  1957.  as 
neither  Canadian  nor  French  competition  will 
have  reached  sizeable  proportions. 

In  the  annual  review  of  the  major  United 
States  sulphur  pnxlucers  the  management 
looked  to  future  expansion  of  domestic  and 
world  markets  whereby  to  recoup  the  current 
adverse  financial  results.  1958  lcx)ks  like  being 
yet  another  year  of  retrenchment  for  the  United 
States  industry,  but  having  descended  from  a 
very  high  peak  it  is  still  left  in  a  strong  position. 


AX  4IUTL04IK  POK  SIJLI»lllJlt 

By  nr.  ■..\\4iiiioi  n.  wii.i.i  tnsi 


IN  a  talk  to  the  New  York  Society  of  Security 

Analysts  early  in  March,  Mr.  Langbourne 
M.  Williams  reviewed  the  present  balance 
between  sulphur  demand  and  supply  through¬ 
out  the  world  and  the  outlook  for  the  future. 

Looking  back  to  the  sulphur  crisis  six 
years  ago.  Mr.  Williams  summed  up  his 
Company’s  attitude  at  that  time  by  saying  “our 
whole  emphasis  was  that  a  shortage  was  the 
worst  thing  that  could  happen  to  the  sulphur 
industry  -and  one  of  the  worst  things  that 
could  happen  to  the  country  and  the  world — 
and  that  nothing  should  be  done  to  discourage 
the  development  of  new  supplies.”  “We  empha¬ 
sised.”  he  continued,  “that  the  chief  cure  for 
the  situation  when  national  needs  or  policy 
should  permit  was  the  free  working  of  the  law 
of  demand  and  supply.  And  this  of  course  is 
what  solved  the  problem.  When  price  controls 
were  removed,  the  price  of  sulphur  went  up 
and  supply  increased.  It  is  important  to 
emphasise  when  dealing  with  minerals  that 
what  is  ‘  ore  ’  is  not  determined  by  the  physical 
presence  of  a  particular  substance.  ‘  Ore  ’  is 
what  can  be  mined  at  a  profit.  Thus  the  mere 


fact  of  an  increase  in  price  increases  ore 
reserves  and  our  national  wealth- -and  con¬ 
versely  the  mere  fact  of  a  price  decline  reduces 
ore  reserves.” 

Turning  to  the  present-day  pt)sition  of  over 
supply  he  suggested  that  Freeport  again  did 
not  take  an  extreme  view,  as  he  thought  that 
given  the  continuation  of  the  present  trend, 
the  price  mechanism  would  cause  the  rapid 
disappearance  of  excessive  supplies  and  such 
productive  capacity  which  could  not  economi¬ 
cally  produce  at  the  lower  price.  The 
consequent  absolute  loss  of  sulphur  reserves, 
since  Frasch  sulphur  mines  once  closed  down 
rarely  resumed  economic  operations,  would, 
however,  be  unfortunate  and  the  ultimate 
economic  and  social  effect  of  such  events  most 
regretable  and  undesirable.  He  went  on  to  say 
“  as  it  takes  a  long  time  to  find  and  develop 
new  sources  of  supply,  sulphur  consuming 
industries  will  find  themselves  short  of  an 
esential  raw  material  for  an  extended  period. 
I  don't  want  to  see  any  of  these  things 
happen,  and  1  don't  think  they  should 
happen.” 


The  root  cause  of  the  price  drift  Mr. 
Williams  attributed  to  the  establishment  of  a 
price  differential  by  the  Mexican  producers, 
when  on  entering  world  markets  with  new 
supplies  they  sought  to  attract  custom  by  means 
of  the  price  incentive.  Now  that  they  appeared 
to  have  secured  a  recognised  place  in  the 
markets  of  the  world  he  thought  this  differen¬ 
tial  had  to  cease.  “  Sulphur  consumers,  by  and 
large  particularly  our  customers—  are  intelli¬ 
gent  businessmen  who  take  a  long  view.  They 
have  made  it  very  clear  that  they  have  had  no 
objection  to  the  prices  which  they  have  been 
paying  to  us  in  recent  years.  What  they  cannot 
tolerate  is  that  their  competitors  should  buy 
their  sulphur  at  a  lower  price  than  they  pay. 
This  is  a  very  simple  principle  and  one  which 
has  always  existed  and  will  always  exist.  This 
differential  must  be  eliminated." 

The  present  price  of  sulphur  is,  he  con¬ 
siders,  in  any  case  too  low,  especially  if  com¬ 
pared  with  that  of  other  commodities,  sulphur 
having  risen  in  price  only  30%  in  25  years 
while  tin  rose  140%,  zinc  150%,  petroleum 
200%,  lead  235%  and  copper  250%.  In  the 
same  period  the  rise  in  sulphur  production 
costs  had  been  much  greater,  labour  charges 
having  risen  33%,  the  price  of  pipe — one  of 
the  Frasch  sulphur  producers  main  materials— 
180%,  the  quoted  price  of  gas  200%  and  the 
sulphur  severance  tax  in  Lousiana  280%. 
Another  factor  that  in  his  view  should  be 
borne  in  mind  is  that  no  sector  of  the  mining 
industry  could  achieve  a  perfect  balance 
between  supply  and  demand,  especially  in 
view  of  the  time  lag  of  up  to  5  years  in  the 
case  of  Frasch  sulphur  between  the  initiation 
of  a  new  project  and  its  entering  production. 
Looking  back  over  his  many  years  in  the 
sulphur  industry  he  could,  except  for  the 
sulphur  crisis  at  the  time  of  the  Korean  war, 
not  recollect  any  period  when  the  sulphur 
capacity  was  not  in  excess  of  usage.  Indeed,  the 
unusually  heavy  growth  in  past  years  in  the 
use  of  sulphur — from  251bs.  to  751bs.  per 
capita — in  the  U.S.A.  could  in  his  view  be 
attributed  to  the  assurance  and  security  of 
supplies. 

Looking  to  the  future  Mr.  Williams  fore¬ 
sees  a  very  substantial  increase  in  demand  and 
that  is  why  he  so  much  stresses  the  necessity 
of  increasing  supplies  and  excess  capacity  for 
sulphur.  This  prediction  of  an  inevitable  expan¬ 
sion  in  the  use  of  sulphur,  he  did  not  base  on 


"  congenital  optimism,"  but  because  “  the  use 
pattern  of  sulphur  had  an  extremely  wide 
base.” 

Confining  himself  to  quoting  atomic 
energy  and  chemo-metallurgy  Mr.  Williams 
pointed  to  the  estimate  of  sulphur  use  in 
uranium  ore  leaching  of  J  million  tons  in  1958 
and  the  expected  doubling  or  even  trebling  of 
uranium  oxide  needs  by  1970-75  and  to  Free- 
ports  own  sulphur  needs  at  their  nickel-refinery 
in  Cuba  which  alone  will  need  160,000  tons 
sulphur  annually.  This  figure  incidentally  pro¬ 
vided  a  yard-stick  for  the  exploitation  of  other 
lateritic  deposits,  which  accounted  for  the 
major  nickel  reserves  of  the  world. 

The  main  expansion  which  Mr.  Williams 
foresees  is  in  the  manufacture  of  fertilizer  which 
to-day  accounted  for  more  than  one-third  of 
world  sulphur  use;  ammonium  sulphate  which 
represents  one-third  of  world  fertilizer  nitrogen 
requires  50()lb.  sulphur  per  ton  of  prtxluct 
whilst  superphosphate,  providing  three-quarters 
of  world  fertilizer  phosphorus,  consumes 
25()lb.  sulphur  per  ton  of  single  superphosphate. 

In  this  respect,  he  said,  “  First  of  all,  there 
is  the  inevitable  increase  of  population.  Within 
the  next  generation,  agencies  of  the  United 
Nations  look  for  a  25  to  50%  rise  over  the 
present  world  population  of  some  two  and 
three-fourths  billions.  Other  experts  state  the 
case  this  way:  That,  by  1965,  we  will  have  to 
find  food  for  at  least  450  million  additional 
people,  and  that  is  more  than  the  present  com¬ 
bined  populations  of  North,  Central  and  South 
America.  These  figures  are  all  the  more 
staggering  when  we  consider  the  state  of  this 
planet  to-day.  More  than  two-thirds  of  the 
world’s  population  is  said  to  be  subsisting  on  a 
diet  which,  both  in  quality  and  quantity,  is 
inadequate  for  good  health  and  vigour.  The 
gloomiest  picture  is  in  Asia.  According  to  the 
Focxi  Research  Institute  of  Stanford  University, 
“  a  tremendous  vacuum  of  fertilizer  consump¬ 
tion  has  to  be  filled  in  Asia,  where  about  two- 
thirds  of  the  world’s  rural  population  live  on 
one-fifth  of  the  world’s  agricultural  area.’’ 

“  Most  of  the  arable  land  in  Asia  is  already 
densely  populated,  and  there  simply  is  not  a 
great  deal  of  land  remaining  for  cultivation. 
India’s  350  millions,  for  example,  give  that 
country  a  density  of  population  of  312  persons 
per  square  mile,  greater  than  Denmark  or 
France.  In  any  sort  of  unfavourable  year, 
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India’s  low-crop  yield  cannot  support  her 
masses.  Yet  it  is,  and  indeed  must  be.  the 
I  primary  aim  of  India  or  any  other  country  to 
raise  the  level  of  living  for  its  citizens.  Clearly, 
an  imperative  answer  is  more  pnxJuctivity  per 
acre.  Kertilizcr,  of  course,  is  one  of  the  factors 
which  can  supply  that  extra  prcxluctivity.  .Some 
rough  measure  of  the  |X)tential  for  fertilizer  in 
the  Far  Fast  may  be  gained  by  using  South 
>  Korea  as  a  yardstick.  While  South  Korea  uses 
only  about  half  the  fertilizer  which  agronomists 
consider  necessary  for  her  soil,  she  is  relatively 
\  wise  in  the  ways  of  soil  nutrition  compared  to 
other  Far  Fastern  nations.  She  is  not.  how¬ 
ever.  the  largest  [ler-acre  user  of  fertilizer  in  the 
area.  Japan  and  Formosa  surpass  her  in  this 
respect. 

“  Now  let  us  suppose  that  India,  China  and 
I  other  countries  of  the  Far  Fast  were  brought  up 
to  the  fertilizer  standard  of  .South  Korea,  where 
in  a  recent  year  an  average  of  some  70  pound 
of  nitrogen,  phosphates  and  potash  was  applied 
to  each  cultivated  acre.  On  this  basis,  the  Far 
Fast  would  consume  25  million  tons  of  plant 
nutrients  [ler  year  over  her  800  million  acres 
of  cultivated  land.  According  to  a  conservative 
calculation  of  the  sulphur  involved  in  the 
nitrogen  and  phosphate  materials  that  would 
make  up  the  bulk  of  this  vast  potential  fertilizer 
tonnage.  12.000,000  more  tons  of  sulphur  would 
be  needed  each  year.  This  is  double  the 
amount  of  sulphur  now  consumed  in  the  United 
States  for  all  purposes. 

“  Bear  in  mind,  too,  that  this  possible 
,  increase  in  sulphur  usage  is  based  on  the  needs 
of  only  one  region.  Fertilizer  economics,  as 
practiced  in  North  America  and  in  Western 


Furope.  has  only  begun  to  spread  to  Southern 
Furo|Xi  and  to  South  America.  It  has  barely 
reached  Africa,  but  it  surely  will.” 

On  the  basis  of  the  trend  of  sulphur  usage 
over  the  past  25  years,  world  sulphur  consump¬ 
tion  which  last  year  totalled  about  16  million 
tons  might  expand  to  50  million  over  the  next 
quarter  century.  In  terms  of  mines  this  meant 
that  in  1983  the  U.S.A.  would  in  three  months 
use  up  the  equivalent  of  the  entire  output  of 
Bryanmound,  Texas,  from  which  Freeptirt 
prcxluced  live  million  tons  sulphur  between 
1912  and  1935. 

In  the  light  of  these  expectations  Freeport 
is  naturally  opposed  to  price  reduction.  More- 
t)ver  to  avoid  wastage  of  reserves  of  high-cost 
domes  they  were  not  being  closed,  although 
excess  capacity  existed  at  the  company’s  low- 
cost  mines.  Two  more  low-cost  domes.  Lake 
Pelto  and  Grand  Isle,  were  being  prepared  of 
exploitation,  but  operations  were  not  expected 
to  start  for  another  two  years.  In  the  long  term. 
Mr.  Williams  concluded,  Freeport  welcomed 
the  development  of  other  Frasch  mines  and  the 
projects  to  recover  sulphur  from  natural  gas  in 
Canada  and  France. 

He  said:  ”  It  is  Freeport’s  intention  as  one 
of  the  responsible  members  of  the  world  sulphur 
industry  to  try  to  keep  ourselves  informed  about 
all  these  important  developments  in  this  fast- 
moving  and  fast-growing  world:  to  avoid  being 
too  much  influenced  by  short-term  maladjust¬ 
ments;  to  keep  our  perspective  as  we  attempt 
to  peer  into  the  future,  and  to  do  our  very 
level  best  too  see  that  our  country,  and  the 
world  too.  never  is  faced  again  with  a  sulphur 
shortage.” 


^ilJLPIIIJIt  l>  iMEXirO 


the  sulphur  industry  of  Mexico  1957  was 
a  year  of  notable  development  and 
achievements.  Fxpansion  of  production  facili- 
•  ties  and  output  of  Frasch,  recovered  and  native 
sulphur,  was  accompanied  by  the  growth  of  the 
modest  domestic  sulphur-using  industries  and 
\  above  all  by  the  success  of  Mexican  sulphur 
exports  in  securing  a  growing  share  of  world 
markets,  notably  in  the  U.S.A. 
j  In  the  domestic  economy,  sulphur 

significantly  enhanced  its  importance;  rising  to 
fifth  place  on  the  list  of  exports — exceeded  only 

i 


by  cotton,  coffee,  non-ferrous  ores  and  metals, 
and  petroleum — sulphur  was  the  only  major 
comnKxIity  which  significantly  expanded,  and 
the  resultant  foreign  exchange  revenue  was 
80%  greater  than  1956.  accounting  for  3%  as 
against  \\°/  in  1956  of  the  total  value  of 
ex|X)rts.  To  the  Government,  trying  to  combat 
the  effect  of  low  world  commexiity  prices,  the 
additional  revenue  from  sulphur  exports  and 
the  saving  of  foreign  exchange  from  the 
prixlucts  of  new  sulphur  using  industries  are 
of  great  moment. 
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Based  on  preliminary  data,  the  results  of 
Mexico's  sulphur  industry  appear  to  be  as 
follows:  - 

Frasch  Recovered  Native  Rock  Total 
Thousand  Tons 


Production  .  i 

Deliveries 

1,023 

40 

15 

1,078 

Exports 

876 

— 

— 

876 

Domestic 

15 

45 

15 

75 

Stocks  on  1/1/57 

554 

6 

No  data 

560 

Stocks  on  31/12/57708 

I 

No  data 

709 

Compared  with  1956  prcxluction  increased 
29().()()0  tons  (30  / ).  exports  and  domestic 
deliveries  rose  450.000  tons  (88  / )  and  stocks 
expanded  modestly  by  I50.0(M)  tons  (27/).  As 
in  the  previous  year  the  main  contribution  to 
the  remarkable  results  which  the  industry 
achieved  in  1957  was  made  by  the  Pan 
American  Sulphur  Company  exploiting  the 
Jaltipan  dome.  Having  consolidated  their 
position  as  the  third  largest  sulphur  producer 
and  shipper  in  the  world,  the  Company's 
activities  exerted  a  strong  influence  on  world 
markets  and  prices.  Ciulf  Sulphur  Corporation, 
in  her  second  year  of  operations  at  Las  Salinas 
dome,  appear  to  have  supplied  their  entire 
output  and  some  stocks  to  augment  Mexico's 
export  sales.  Frasch  mining  oixirations  by  the 
Texas  Ciulf  Sulphur  Company  on  the  Nopalapa 


dome,  which  started  in  March.  1957,  added 
considerable  strength  to  the  Mexican  sulphur 
industry,  notwithstanding  the  fact  that  up-to- 
date  the  entire  output  has  been  accumulated  in 
stockpile.  Development  work  by  Texas  Inter¬ 
national  Sulphur  Company,  preparatory  to 
bringing  the  Texistipec  dome  into  production, 
continued  throughout  the  year.  At  its  close 
the  successful  conclusion  of  an  agreement 
between  Sulphur  Exploration  Company  and 
Freeport  Sulphur  Company  brought  them  into 
the  Mexican  field  with  a  major  exploration 
programme.  The  inability  of  Mexican  Ciulf 
Sulphur  Company  to  revive  its  fortunes  by  the 
discovery  of  additional  reserves  on  its  own 
property  or  on  a  concession  of  Texas  Inter¬ 
national  Sulphur  Company,  with  whom 
negotiation  for  a  merger  were  far  advanced, 
was  the  only  marring  feature  and  reminder 
of  the  hazards  of  the  industry. 

Pan  American  Sulphur  Company  * 

During  1957  the  Company  produced 
723.0()()  tons,  an  increase  of  98,()()()  tons  (151  /  ) 
over  1956.  Production  facilities  were  extended 
during  the  year  by  the  addition  of  a  .second 
relay  and  collecting  station  which  permits 


20  wells  to  be  worked  simultaneously  instead 
of  only  10.  The  installed  boiler  capacity  of 
5^  million  gallons  per  day  coupled  with  the 
continued  low  hot  water  requirements  of 
Jaltipan  dome,  said  to  be  about  1,400  gallons 
per  ton  of  sulphur,  provides  the  means  of  a 
daily  output  in  excess  of  3,000  tons  sulphur. 

According  to  recent  reports  the  quality  of 
the  crude  output  from  a  number  of  wells  is 
much  improved  in  colour  and  also  shows  lower 
carbon  content  than  past  prtxluctions.  The 
entire  output  is  subjected  to  one  or  two  stage 
Mitering  and  a  prcxJuct  of  not  exceeding  0.3°/ C 
is  made  available  for  marketing. 

.Shipments  in  1957  of  about  690.000  tons 
were  270,000  tons  (63  /  )  greater  than  in  the 
preceding  year  and  of  this  total  679.214  tons 
was  directed  to  exports.  The  Company’s  main 
market,  the  U.S.A.,  took  up  52 V  of  all  ship¬ 
ments,  while  the  United  Kingdom  accounted 
for  liy.  Europe  for  I8|/.  Australia  and 
New  Zealand  for  11/,  and  the  Union  of  South 
Africa  and  Tunisia  for  the  balance  of  li  / . 

The  high  rate  of  shipments,  which  in  the  third 
quarter  actually  exceeded  output,  permitted 
only  a  modest  (8%)  addition  to  stocks,  which 
at  the  end  of  the  year  amounted  to  538,000 
tons  or  about  9^  months’  deliveries.  Much 
of  the  unMItered  material  which  in  1956 
accounted  for  the  greater  part  of  the  sUKkpile 
is  rep<irted  to  have  been  moved,  partly  in  ship¬ 
ments  of  mixed  supplies. 

The  completion  in  November  of  the 
Company’s  second  loading  facility  at  the  port 
of  Coatzacoalcos  now  provides  the  means  of 
moving  I  \  million  tons  sulphur  annually,  and 
it  is  understood  that  the  railway  facilities 
between  mine  and  port,  despite  the  single  line 
working,  are  considered  commensurate  should 
the  need  arise. 

The  planned  production  level  of  1958  of 
8()().()()()  tons  is  being  realised.  January’s  output 
of  70,627  tons  a  daily  average  of  2,278  tons 
— and  February’s  at  a  similar  rate  of  64.182 
tons,  continue  the  even  tenor  of  the  preceding 
month’s  operations,  as  planned  by  Mr.  Harold 
H.  Jacquet,  the  recently-elected  President  of 
the  o|x:rating  company  Azufrera  Pan 
Americana  S.A.  de  C.V.  .Shipments  in  1958 
are  expected  to  be  maintained  at  last  year’s 
level. 

Gulf  Sulphur  Corporation 

During  1957  the  Company  succeeded  in 
expanding  ancillary  facilities  and  raising  the 

•  For  dciails  of  ihc  Annual  Report  for  I'»57  by  the  President,  .Mr.  Harry  f 


number  of  operating  wells  to  10,  with  the  result 
that  on  4th  November  daily  output  for  the 
Mrst  time  exceeded  I. ()()()  tons.  During  the  last 
quarter  the  Company  prcxluced  59,954  tons, 
thereby  raising  the  Mrst  full  year’s  prtxluction 
to  about  18(),()0()  tons.  An  increasing  propor¬ 
tion  of  the  crude  output  shows  less  than  0.3% 
carbon,  and  at  the  close  of  the  year  only  a 
part  of  the  production  of  the  Las  .Salinas  dome 
appears  to  have  entered  the  Mitering  plant. 

Shipments  in  1957  totalled  197,285  tons, 
nearly  four  times  the  rate  of  deliveries  in  1956. 
Customers  in  the  U.S.A.  accounted  for  59/ 
of  shipments,  whilst  Israel  (12/),  Netherlands 
(llj/).  Australia  (111/),  U.K..  France  and 
Germany  (5^  / )  represented  the  balance. 


of  the  dome  where  healing  was  in  progress. 
As  the  Company’s  slocks  at  about  4(),(K)0  tons 
are  low  in  relation  to  its  apparently  well-filled 
order  book  the  need  for  increased  output 
appears  to  be  pressing. 

Texas  Gulf  Sulphur  Company 

Since  the  start  of  mining  operations  of 
the  Nopalapa  dome  in  March  1957,  the  Iwin- 
barge-mounted  plant  has  progressively  raised 
the  rate  of  sulphur  production,  and  it  is 
estimated  that  in  1957  about  I2(),()()()  tons  was 
produced  and  deposited  in  a  stockpile  near 
the  Coalzacoalcos  river.  The  vat  is  ready 
for  breaking  out  and  shipment  which,  it  is 
reported,  may  start  in  the  summer  of  this  year. 
Its  quality  is  reported  to  compare  favourably 
with  that  of  other  Mexican  Frasch  Sulphur, 
and  unconfirmed  reports  question  whether  there 
is  need  of  tillering  it. 

Cia  txploradora  del  Isimo  S.A.,  the 
operating  subsidiary  company,  is  reported  to 
have  increased  the  rate  of  output  progressively 
during  the  closing  months  of  1957,  when  it 
amounted  to  about  I2,()()()  tons,  and  in  January 
output  appears  to  have  risen  to  near  2(),()0() 
tons.  The  Company  is  at  present  negotiating 
a  new  two-year  labour  contract;  and  although 
likely  to  be  protracted,  a  satisfactory  outcome 
is  anticipated. 

Native  Rock  and  Recovered  Brimstone 

Mining  of  sulphur  rock  in  lower  California 
and  near  San  Luis  Polosi,  in  Central  Mexico, 
is  reported  to  be  yielding,  after  refining,  up  to 
1,500  tons  sulphur  per  month.  With  the 
exception  of  small  quantities  delivered  across 
the  U.S.  border  to  California,  the  entire  output 
is  used  domestically. 

The  cleaning  ojxralions  of  natural  and 
oil  refinery  gases  by  Petroleos  Mexicanos 
(Pemex)  provide  the  bulk  of  Mexico’s  domestic 
brimstone  needs.  Output  of  recovered  sulphur 
has  been  expanding  in  1957.  and  the  recovery 
plant  at  Poza  Rica  is  reported  to  be  operating 
at  an  increased  rale  following  the  expansion 
of  capacity.  This  year  the  Company  also  plans 
to  start  operation  of  new  HjS  extraction  and 
sulphur  recovery  plants  at  the  two  oil  refineries 
at  Madero  and  Mexico  City  which  are  exiiected 
to  produce  30  and  25  tons  brimstone  per  day 
respectively. 

Texas  International  Sulphur  Company 

The  largest  holder  of  sulphur  concessions 
on  the  Isthmus  of  Tehuantepec,  the  Company 


has  concentrated  its  attention  in  1957  on 
development  at  the  Texislipec  dome.  Here, 
under  the  guidance  of  Fish  Services  and 
Management  Consultants,  the  plant  site  was 
prepared  and  roads  and  a  water  reservoir 
completed  at,  it  is  claimed,  a  very  low  cost. 
Previous  drilling  had  proved  the  existence  of 
4^  million  tons  of  sulphur,  of  which  at  least 
3J  million  was  deemed  to  be  recoverable  by  the 
Frasch  pr(x:ess.  To  implement  this  project  the 
Company  secured  a  S5  million  guarantee,  and 
in  place  of  building  a  major  installation,  as 
contemplated  earlier,  the  management  pur- 
cha.sed  from  Standard  Sulphur  Company  the 
portable  sulphur  plant  from  Damon  Mound 
(Texas),  where  it  had  been  idle  since  the 
cessation  of  prcxluclion  early  in  1957.  The 
plant,  which  has  been  bought  for  SI5().()()0  cash 
and  175,()()()  T.I.S.  shares,  is  being  erected  by 
Mr.  Gilbert  Ebarb,  Sr.,  and  Mr.  Gilbert  Ebarb, 
Jr.,  both  former  directors  of  Standard  Sulphur 
Company.  This  plant  has  a  daily  capacity  of 
75(),()()()  gallons,  and  as  announced  by  the 
Company  last  October,  the  purchase  in  Europe 
of  another  plant  with  a  capacity  of  1^  million 
gallons  was  being  negotiated.  Parallel  financial 
discussions  are  undersiocxl  to  govern  the 
realisation  of  this  project. 

Continuing  the  ambitious  exploration 
programme,  the  Company  has  already  com¬ 
pleted  nine  wells  this  year,  having  drilled  78 
wells  in  1957. 

Operation  of  the  plant,  which  is  designed 
to  have  a  daily  rale  of  production  of  500  tons 
sulphur,  is  scheduled  for  June.  The  cost  of 
plant,  works  and  installations,  is  estimated  at 
36  million  pesos  ($3  million). 

Freeport  Sulphur  Company 

There  are  no  official  reports  of  recent 
drilling  development  in  the  29.000-acre  conces¬ 
sion  area.  Freeport  had  already  drilled  20 
wells  prior  to  the  present  contract  with  Sulphur 
Exploration  Company,  whilst  the  latter  had 
sunk  44  exploratory  wells.  So  far  no 
commercial  dep<isit  is  understood  to  have 
been  encountered. 

Mexican  Gulf  Sulphur  Company 

Although  not  yet  liquidated  by  the  Export- 
Import  Bank,  the  Company’s  main  creditor, 
all  mining  and  eommercial  activities  have  now 
ceased.  Previously,  water  transport  and  d(Kk 
facilities  were  being  operated  and  leased  to 
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other  sulphur  companies,  but  even  so  the 
revenue  failed  to  cover  overheads.  Kxport- 
I  Import  Bank  is  reported  to  have  met  all  the 
^  Company’s  liabilities  in  Mexico,  but  losses  in 
the  U.S.A.  were  left  to  be  borne  by  the 
creditors  and  shareholders, 
f  Exports* 

Shipments  to  foreign  customers  of  the 
Mexican  Sulphur  producers  in  1957  totalled 
\  879,499  tons,  an  increase  of  92  /  compared 
with  1956.  The  pattern  of  destinations  did  not 
change  significantly.  Sweden.  India  and  Canada 
^  did  not  renew  their  purchases  in  1957,  repre¬ 
senting  an  aggregate  reduction  of  about  26,000 
tons,  while  New  Zealand  and  Israel  became 
I  new  purchasers  of  about  61. ()()()  tons.  Most 
other  customers,  amongst  whom  U.K.. 
Australia,  France  and  the  Netherlands  were 
prominent,  expanded  their  requisitions.  The 


share  of  the  U.S.A.  continued  at  about  52  / 
of  total  exports,  and  in  this  market  Mexican 
supplies  make  their  main  impact.  Price 
advantage  over  U.S.  supplies,  coupled  with 
lower  ocean  transport  cost,  secured  a  large 
volume  of  business  along  the  Atlantic  Seaboard 
and  amongst  fertiliser  manufacturers  in  the 
South.  The  establishment  of  stcKkpiles  by 
Pan  American  Sulphur  Company,  and  to  a 
lesser  extent  by  Gulf  Sulphur  Corporation, 
offered  consumers  the  attraction  of  a  cheap  and 
regular  across-the-counter  service.  The  inroads 
into  the  U.S.  sulphur  market  were  pronounced, 
and  in  the  autumn  of  last  year  provoked  the 
U.S.  prcxJucers’  reaction  in  the  form  of  price 
cutting.  So  far  this  year  Mexican  shipments 
do  not  appear  to  have  been  adversely  affected, 
but  the  rate  of  growth  seems  to  have  been 
slowed. 
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UNITED  KINGDOM  SULPHUR 


CONSUMPTION  of  sulphur  in  all  forms 
during  1957  amounted  to  I,I45,()()()  tons, 
an  increase  of  28,()()()  tons  (2^  /o)  over  1956. 
This  rate  of  growth  was  lower  than  in  1956  and 
is  proportionally  the  smallest  annual  expansion 
of  the  U.K.  sulphurous  raw  materials  needs 
for  over  10  years.  It  is  doubtful  whether  the 
(  Index  of  industrial  production  (1948  =  100) 
which  in  1957  expanded  two  points  to  138 
provides  a  useful  comparison.  The  major 
(  sulphuric  acid  user.s,  which  exert  the  strongest 
influence  on  the  level  of  sulphur  u.sage,  failed 
to  .serve  as  a  guide  as  they  did  not  show 
I  uniform  development.  The  main  weakness  was 
apparent  in  the  non-acid  .sector  of  the  U.K. 
sulphur  industry  which  registered  a  3%  decline; 
I  sulphur  in  the  form  of  anhydrite  used  for  the 
'  direct  manufacture  of  sulphate  of  ammonium 
is  estimated  to  have  remained  unchanged  while 
demand  in  the  sulphuric  acid  sector  increased 
I  by  3^%.  In  1957  the  new  pattern  of  sulphur 
use  for  acid  manufacture  which  had  started  to 
emerge  in  the  latter  part  of  the  preceding  year 
‘  became  firmly  established.  Its  main  features, 
the  substantial  (13%)  increase  in  brimstone  use 
and  the  intensive  utilisation  of  anhydrite  acid 
facilities  more  than  made  up  for  lower  pyrites 
usage  and  the  heavy  (I5^%)  decline  in  the 
manufacture  of  by-product  sulphuric  acid  from 


zinc  smelter  gases.  A  slight  reduction—  to 
512°/ — in  the  proportion  of  sulphur  use  met 
by  indigenous  supplies  did  not  have  to  be 
compensated  by  greater  imports,  as  Govern¬ 
ment  brimstone  stocks  were  being  liquidated 
and  taken  into  consumption. 

The  import  bill  of  £7.4  million  was  nearly 
£1  million  (11%)  lower,  partly  on  account  of 
the  8%  reduction  of  the  import  volume  which 
totalled  about  5()3,()()()  tons  sulphur  in  the  form 
of  brimstone,  pyrites  and  filter  cake,  and  also 
due  to  the  lesser  unit  values  which  declined 
on  account  of  lower  freight  charges  and 
reduced  f.o.b.  costs. 

Despite  the  favourable  overall  picture  in 
1957,  in  the  closing  months  of  the  year  the  rate 
of  expansion  slackened  noticeably,  reflecting 
the  developments  over  a  fairly  wide  range  of 
sulphur  and  sulphuric  acid  using  industries. 
Eruduction. 

The  principal  contribution  to  domestic 
supplies  continued  to  be  made  by  anhydrite. 
Prcxiuction  in  1958  is  estimated  to  have  risen 
5().()()()  tons  to  bring  total  output  to  1.7  million 
tons  anhydrite  containing  357,000  tons  of 
sulphur.  The  proportion  of  anhydrite  being 
used  for  sulphuric  acid  prcxfuction  rose  slightly 
to  43%  in  1957  compared  with  42%  in  1956, 
whilst  the  remaining  57  %  was  supplied  for 
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direct  manufacture  of  ammonium  sulphate. 
Of  the  three  major  anhydrite  mines  supplying 
the  sulphur  industry — Billingham,  Long  Meg. 
and  St.  Bees  Head  the  last  named  mine 
worked  by  Solway  Chemicals  Limited  remains 
the  only  major  prcxluction  unit  not  working 
to  capacity. 

Output  of  recovered  brimstone  totalled 
39,()()()  tons  of  which  it  is  estimated  about 
9,()()()  tons  was  derived  by  solvent  extraction 
from  spent  oxide  by  Messrs.  Hardman  & 
Holden  of  Manchester,  while  the  balance  was 
produced  by  the  various  oil  refineries.  The 
curtailment  of  Middle  Eastern  oil  supplies  in 
the  early  part  of  1957  and  their  partial  substi¬ 
tution  by  Venezuela  crudes  led  to  a  sizeable 
reduction  in  sulphur  recovery,  which  was  not 
made  goexi  when  the  customary  oil  supply 
pattern  was  resumed  later  in  the  year.  Output 
about  I4.()()()  tons  (32y)  lower  than  in  1956 
originated  from  the  Esso  Oil  Refinery  at 
Eawley,  Shell  Oil  Refinery  at  Stanlow  and 
British  Petroleum  Oil  Refinery  at  Grange¬ 
mouth. 

In  common  with  the  higher  level  of  coal 
gas  manufacture,  the  production  of  spent  oxide 
at  town  gas  works  and  coke  ovens  has  been 
rising.  In  the  absence  of  comprehensive 
prtxluction  data  it  is  estimated  that  output  in 
1957  totalled  I34,()()()  tons  of  sulphur  in  spent 
oxide,  about  3°/  more  than  in  1956.  There 
has  been  a  marked  increase  in  the  mechanisa¬ 
tion  of  oxide  handling  and  more  accurate 
control  appears  to  have  resulted  in  an  overall 
improvement  in  the  quality  and  sulphur  con¬ 
tent  of  spent  oxide  supplied  to  sulphuric  acid 
manufacturers.  Significant  in  this  respect  is 
the  progressive  concentration  of  gas  making 
operations  at  large  town  gas  works  and  coke 
oven  plants,  the  latter  typified  by  the  novel 
coking,  gas  and  by-products  plant  of  the 
National  Coal  Board  at  Wingerworth  and  more 
recently  at  Manvers  Main. 

The  recovery  of  SO.  in  the  exit  gas  of  zinc 
smelters  in  the  form  of  by-prcxluct  sulphuric 
acid  was  much  affected  by  the  fall  in  zinc  prices 
during  1957  and  the  consequent  decline  in 
smelter  activity  at  the  Avonmouth  and  Swansea 
works  of  the  National  Smelting  Corporation. 
The  sulphur  content  of  by-prrxluct  acid  from 
this  source  fell  from  57,()()()  tons  in  1956  to 
48,()()()  tons  in  1957.  a  decline  of  16%.  Despite 
this  substantial  contraction,  this  branch  of  acid 


manufacture  appears  to  have  been  less  affected 
in  the  U.K.  than  in  most  other  major  by- 
prcxluct  acid  producing  countries. 

The  pilot  scale  recovery  plant  of  SO.,  from 
the  flue  gases  at  North  Wilford  Power  Station 
operated  successfully  during  the  second  half- 
year.  In  intermittent  working,  to  allow  full 
appraisal  of  technical  and  commercial  factors, 
it  prexiuced  about  150  tons  Grade  I  ammonium 
sulphate  and  about  25  tons  elemental  sulphur. 

It  is  estimated  that  prcxluction  of  indi¬ 
genous  sulphurous  raw  materials  was  as 
follows:— 


Sulphur  in  : 

1957 

1956 

Thousand 

tons 

Anhydrite  . 

Recovered  at  oil  refineries  and 

357 

345 

from  spent  oxide  . 

39 

53 

Spent  Oxide  ... 

134 

130 

Pyrites  ... 

I 

I 

By-product  acid  at  smelters 

48 

57 

By-product  acid  from  H.S  ... 

7 

7 

Total  . 

586 

593 

Trade  and  Stocks 

About  two-thirds  of  total  U.K.  sulphur 
imports  in  1957  were  in  the  form  of  brimstone. 
Totalling  320,559  tons,  they  were  33,098  tons 
(9^%)  lower  than  in  1956.  This  relatively  low 
level  of  imports  is  due  to  Government  sUx:ks 
of  acid  and  “  regular  ”  sulphur — estimated  at 
about  65,000  tons — being  liquidated  and 
released  to  the  industry  for  use.  The  value  of 
brimstone  imports  in  1957  was  £4^  million, 
representing  an  average  £14  15s.  per  ton  having 
ranged  from  £15  13s.  in  the  first  quarter  to 
£12  16s.  in  the  last  quarter.  U.S.  Frasch 
sulphur,  amounting  to  239,572  tons  and  valued 
at  £15  2s.  per  ton,  represented  three-quarters 
of  total  brimstone  imports,  whereas  in  1956 
U.S.  imports  of  310,585  tons  commanded  88% 
of  the  U.K.  market.  In  common  with  other 
major  markets  the  U.K.  experienced  a  signifi¬ 
cant  increase  in  supplies  of  Mexican  Frasch 
sulphur.  In  1957  imports  of  Mexican  sulphur 
totalling  80,749  tons,  nearly  double  the  1956 
volume,  and  valued  at  £13  14s.  accounted  for 
one-quarter  of  total  imports,  compared  with 
under  12%  in  1956.  Imports  from  Trinidad — 
sulphur  recovered  at  the  Trinoil  refinery — 
ceased  altogether. 

Pyrites  imports  declined  by  28,576  tons 
Oi%)  to  356,924  tons.  Owing  to  lesser  f.o.b. 
prices  and  lower  freights  their  import  value  of 
£2.53  million  declined  appreciably  more  (15%). 
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The  1957  level  of  imports  represents  the  third 
eonsecutive  year  of  ei^ntracting  deliveries  and 
is  41  /  lower  than  the  pyrites  import  peak  in 
1954. 

Cyprus  pyrites  further  enhaneed  their 
position  in  the  U.K.  market  and  accounted  for 
over  one-half  of  total  imports.  Spanish  pyrites 
at  89,400  tons  were  confined  to  abinit  25  /  of 
the  market.  Imports  from  Canada  also  fell 
back,  commanding  only  70.000  tons.  Besides 
these  principal  suppliers.  Swedish  pyrite  con¬ 
centrates  (13,300  tons)  and  in  the  early  part  of 
the  year  also  Portuguese  pyrites  (5.000 
tons)  contributed  towards  the  U.K.  sulphur 
industry’s  needs.  The  average  cost  of  pyrites 
imports  receded  to  £7  2s.,  Swedish  and 
Canadian  concentrates  remaining  the  cheapest, 
although  the  reduction  of  the  cost  of  Spanish 
pyrites  improved  their  competitive  position. 
The  import  value  of  Cypriot  pyrites  appears 
to  be  identical  with  that  in  1956,  but  it  is 
believed  that  the  cost  to  consumers  was 
reduced  by  producers  making  a  freight 
allowance  in  the  early  part  of  1957  when 
freight  charges  rose  beyond  the  accepted 
differential. 

Sulphur  filter  cake  imported  wholly  from 
the  U.S.A.  totalled  13,285  tons  valued  at 
£10  6s.  per  ton,  for  material  believed  to  contain 
about  80%  sulphur. 

Acid  sulphur  stcx'ks  including  a  modest 
tonnage  of  imported  sulphur  filter  cake  totalled 
l()2,50()  tons  at  the  end  of  1957,  representing 
an  increase  of  17,900  tons  during  the  year  or 
8  weeks  consumption.  The  regular  sulphur 
stocks  are  estimated  at  about  15,000  tons  and 
do  not  include  any  of  the  Government  stocks 
which  have  now  virtually  been  cleared.  An 
examination  of  apparent  consumption  figures 
points  to  some  reduction  of  consumers  stcxks 
a  feature  which,  in  view  of  the  high  level  of 
Bank  rate,  has  been  in  keeping  with  general 
industrial  policy. 

Pyrites  stocks  increased  during  1957  and 
at  the  end  of  the  year  amounted  to  245,700 
tons,  33,500  tons  higher  than  one  year  earlier, 
representing  35  weeks  supplies.  This  develop¬ 
ment  is  thought  to  be  attributable  to  the 
execution  of  existing  contracts  notwithstanding 
the  declining  level  of  usage.  There  are  no 
indications  of  clearance  of  the  large  Govern¬ 
ment  stockpile  which  consists  mainly  of 
Spanish  pyrites. 


SUxks  of  spent  oxide  resumed  their 
decline,  despite  the  virtual  cessation  of  exports 
of  lower  grade  material  which  formerly  found 
a  market  in  Holland  and  France.  At  II2,()()() 
tons  available  supplies  represent  22  weeks 
usage.  Exports  of  ground  sulphur,  candles 
and  other  refined  grades  totalled  1,247  tons 
valued  at  £30  8s.  to  ton ;  seven-eighths  of 
the  exports  were  directed  to  Commonwealth 
countries  notably  India  and  British  Guiana. 

Consumption 

The  expansion  of  sulphur  usage  in  1957, 
which  amounted  28,()()()  tons  (2^7),  was 
sustained  primarily  by  a  small  number  of 
growth  industries  which  included  phosphate 
and  nitrogenous  fertilizers,  titanium  pigments 
and  detergents.  In  the  closing  months  of  the 
year  adverse  trading  conditions  in  a  limited 
number  of  industries  were  reflected  by  their 
lessened  needs.  Of  the  836,(K)()  tons  sulphur 
used  in  the  manufacture  of  sulphuric  acid, 
39^%  was  in  the  form  of  imported  brimstone 
and  HItercake,  and  of  indigenous  recovered 
sulphur  and  H,S;  these  indigenous  supplies 
are  estimated  to  account  for  ab^iut  ?\V  of 
total  sulphur  use.  Pyrites  represented  20^  / 
of  usage  so  that  the  industry  depended  on 
foreign  supplies  for  57V  of  sulphur  used  in 
acid  making.  The  main  indigenous  raw  material 
remains  anhydrite  (18%/),  followed  by  spent 
oxide  (15%/)  and  sulphur  in  zinc  smelter  gas 


(5%/ ).  Comparative 

results 

in  three 

main 

sectors  of  the  U.K. 

sulphur 

industry 

are 

estimated  as  follows  :■ 

— 

1957 

1956  Change 

thousand  tons  sulphur 

'/ 

Anhydrite  for  Ammonium 

Sulphate  manufacture 

200* 

200* 

Sulphuric  Acid  . 

836 

805 

+  3J 

Non-acid  uses 

109 

I12 

-3 

1,145 

1,117 

*  Estimate 

— 

— 

'^Regular  "  Sulphur  Consumption 

The  decline  of  “  Regular "  sulphur  is 
wholly  attributable  to  the  fall  in  demand 
experienced  by  the  man-made  fibres  industry. 
Its  carbon  disulphide  needs  are  the  largest 
single  sulphur  outlet  and  determine  the  overall 
picture  of  the  non-acid  sulphur  sector. 

Viscose  rayon  filament  deliveries  declined 
heavily  (over  10%)  in  the  second  half-year  and 
staple  fibre  too  was  badly  hit  by  reduced 
demand.  Only  high  tenacity  yarn,  to  meet  the 
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needs  of  the  booming  tyre  industry,  showed  a 
signifieant  (8/  )  increase. 

The  merger  of  Messrs.  Courtaiilds  and 
British  Celanese  resulted  in  extensive  reorgan¬ 
isation  and  redisposition  of  productive  capacity 
including  the  closure  of  Courtaulds  Viscose 
filament  yarn  works  in  Flintshire.  The  new 
staple  fibre  plant  of  Courtaulds  at  Grimsby, 
one  of  the  most  modern  in  the  world,  was 
forced  to  operate  below  capacity.  The  trans¬ 
parent  paper  manufacturers  experienced  a 
favourable  year  and  CSj  demand  in  this  .sector 
was  high. 

Almost  all  other  non-acid  users  of  sulphur 
are  reported  to  have  sustained  or  expanded 
their  level  of  activities.  Consumption  for 
rubber  compounding  was  high,  demand  for 
sulphur  dioxide  seems  to  have  been  strong 
and  together  with  requirements  for  sulphites 
production  some  I5,()()()  tons  sulphur  appears 
to  have  been  consumed.  The  requirements  for 
ultramarine  and  dyes  and  for  woodpulp 
increased  slightly  and  so  did  the  requirements 
of  grinders  and  refiners  both  for  home  and 
exjxirt  markets.  The  sulphur  needs  for 
chemicals  and  pharmaceuticals  are  reported 
generally  above  1956  levels. 

In  view  of  the  discontinuation*  of  the 
collation  of  this  statistical  information  by  H.M. 
Board  of  Trade,  official  data  are  lacking : 
consumption  is  estimated  as  follows  : — 

T  ons 

Carbon  disulphide .  58,000 

Rubber  ...  ..  ...  ...  11,000 

SO.,  sulphites,  etc.  ..  ...  ...  15,000 

Pulp .  2,500 

Dyes .  4,500 

Agriculture  .  .  ...  ...  ...  5,000 

Misc.  ...  .  .  ...  ...  ...  13,000 

Total  109,000 

Sulphuric  Acid  Production^ 

Sulphuric  acid  pnxluction  during  1957 
totalled  2.335,9()()  tons  (lOOy  H,SO,).  an 
increase  of  84,7()()  tons  (3^  A)  over  1956,  and 
the  highest  annual  output  on  record.  Amongst 


Elemental  Sulphur  : 

1957 

^956 

%  change 

4th  Qtr. 
1957 

4th  Qtr. 
1956 

%  change 

lmpt»ncd 

2X4.  KW 

2ftl.6(M) 

■  10.5 

72.0fi2 

7 1  .*>00 

f  .10  i 

Rccttvcrcd  M.S  tS;  lilicr  Cake 

4.t.5f>4 

.t2.4(M) 

‘  .f4.4 

I’.I.SO 

*<..100 

Total  Acid  Sulphur 

332,673 

294,000 

(13.1 

84,212 

81,200 

+  34 

Regular  Sulphur 

109,000 

1 12,400 

-  3 

26,300 

27,500 

-  4i 

Total  Elemental  Sulphur 

441,673 

406,400 

I-  8.7 

112,212 

108,700 

(  3i 

Pyrites  ... 

366,908 

393,700 

-  6.9 

92,915 

83,200 

mi 

Spent  Oxide 

263,560 

252,200 

4  4.5 

67,592 

69,300 

-  2i 

Anhydrite 

737,114 

697,700 

4  5.6 

188,476 

179,700 

4*  44 

Zinc  Concentrates 

158,858 

187,900 

-15-5 

42,644 

51,800 

-174 

•  With  the  c»-»pcralii>n  of  iht  majoriiy  of  the  users  concerned,  ihe  British  Sulphur  Corporation  will  in  future  endeavour  to  fill  this  (tap. 
t  We  are  indebted  to  the  National  Sulphuric  Acid  Association  for  information  placvd  at  our  disposal. 
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the  progressive  developments  resulting  from 
endeavours  to  rationalise  production  to  accord 
with  changes  in  world  sulphur  supplies  and 
prices,  labour  cost  and  acid  disposal  facilities. 


Nitrogen  Fertilizers,  Ltd.,  Flixborough — Sulphuric 
acid  plant  based  on  sulphur  filter  cake. 


the  increase  in  contact  plant  at  the  expen.se 
of  chamber  tower  installations  is  an  important 
feature.  The  total  acid  prcxluced  in  chambers 
and  towers  declined  17,300  tons  (3%)  to 
528,700  tons,  whilst  acid  pr^xluced  by  the  con¬ 
tact  prcKess  rose  to  1,807,175  tons,  an  increase 
of  101,000  tons  (6y  ),  compared  with  output 
in  1956.  Chamber  and  tower  acid  in  1957 
accounted  for  22.6°/  of  the  total  production 
compared  with  24.2%  in  1956.  What  is  signi¬ 
ficant  is  that  the  change  in  the  prcxluction 
pattern  is  the  result  of  a  reduction  of  chamber 
and  tower  capacity  which  declined  from 
781,400  tons  in  1956  to  702,400  tons  in  1957, 
At  the  same  time  contact  acid  capacity  rose 
from  2,003,900  tons  to  2,073,300  tons  in  1957, 
This  meant  that  overall  effective  capacity  in 
1957  declined  temporarily  by  nearly  10,000 
tons  from  2,785,300  tons  in  1956  to  2,775,100 
tons.  At  this  reduced  level  plants  were  being 


Sulphuric  Acid 
Production 


m 

M 

M 
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Anhydrite 


Sulphur  & 


Spent  Oxide 


Concentrates 


I-if;.  2.  Monthly  consumption  of  raw  materials  includinf;  refiular  sulphur  and  production  of  sulphuric  acid. 


operated  84.2 /o  of  capacity  compared  with 
80.8 %  in  1956.  Chamber  and  tower  plants 
intensified  operation  to  75.3%  capacity  from 
69.9%  and  contact  plants  from  81.1%  to 
87.2%.  The  outstanding  new  plant  on  stream 
in  1957  was  the  300  tons  i-H^r  day  brimstone 
acid  plant  of  Scottish  Agricultural  Industries 
Limited  at  Leith.  Its  start  coincided  with  the 
closure  of  several  of  the  company’s  small 
pyrites  acid  plants.  New  plant  construction 
progressed  during  the  year,  but  the  bulk — 
exclusively  brimstone  acid  plant — arc  scheduled 
for  completion  in  1958. 

In  1957  acid  prexiuction  resulted  from  the 
u.se  of  sulphurous  raw  material  in  the  following 
proportions  : — 


Sulphuric  Acid  Cniisumptioii 

Sulphuric  acid  consumption  in  1957 
totalled  2,371, 1 (Ht  tons,  an  increase  of  122,600 
tons  (51  / ).  a  fractionally  higher  rate  of 
increase  than  achieved  in  1956. 

The  increased  consumption  was  fairly 
evenly  divided  between  the  first  and  second 
half-year,  although  the  third  quarter’s  use 
showed  the  largest  growth  over  the  correspond¬ 
ing  periods  in  1956.  Of  the  major  sulphuric 
acid  using  industries  rayon  and  transparent 
pa|x;r  failed  to  maintain  their  past  record  of 
progressive  expansion.  But  for  heavy  acid  use 
in  the  manufacture  of  high  tenacity  yarn  and 
the  needs  of  the  transparent  paper  makers, 
instead  of  a  nuxlest  (3^/)  increase,  the  year’s 


4th  Otr. 

3rd  Qtr. 

4th  Qtr. 

1957 

1957 

1957 

^956 

1956 

Sulphur  : 

/u 

Imported  Brimstone 

.  34i 

33; 

334 

32; 

34i 

Recovered  H.Sand  Filter  Cake 

.  5i 

5i 

5; 

4 

4i 

Sulphur  in  : 

Pyrites 

.  20.; 

21 

20; 

23i 

19 

Spent  Oxide 

.  I5i 

I5i 

I4i 

15 

16 

Anhydrite  . 

.  18\ 

i8f 

19; 

I8i 

i8i 

Zinc  concentrates  . 

.  s; 

6 

5i 

7 

7} 

Total  Sulphur  ooo  tons . 

.  836 

213 

195-7 

805 

207 
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total  use  would  have  been  well  below  that  ot 
1956.  The  most  eonsistent  and  heavy  demand 
for  sulphuric  acid  originates  from  the  titanium 
industry  which  increased  its  use  of  acid  by 
4I.()()()  tons  (15/)  to  314,500  tons,  the  same 
tonnage  increase  as  in  1956.  I  he  largest  con¬ 
sumer,  su|x;rphosphate,  increased  its  consump¬ 
tion  by  41/  compared  with  6  /  in  1956. 
Breakdown  of  acid  usage  by  the  main  con¬ 
sumer  groups  is  as  follows 


Superphosphates  . 

1957 
ooo  tons 

544  22.9 

1956 

000  tons 

520  23.2 

Ammonium  Sulphate  ... 

317 

13-4 

300 

13-3 

Titanium  Dioxide 

314 

13.2 

274 

12.2 

Chemicals  . 

302 

12.7 

293 

13.0 

Rayon  and  Transparent 
Paper  . 

279 

11.8 

268 

1 1.9 

Metallurgy  . 

131 

5-5 

127 

5.6 

Soap,  Glycerine  and 
Detergents  . 

99 

4-2 

77 

3-4 

Oil  Refineries  . 

61 

2.6 

93 

2.8 

Dyes  . 

87 

3.6 

77 

3-4 

Plastics  . 

35 

1-5 

40 

1-9 

Miscellaneous  . 

201 

8.6 

209 

9-3 

Total  . 

2,371 

too 

2,248 

too 

Major  changes  m  acid  consumption  com¬ 
pared  with  the  previous  year  were  as  follows: — 

Change 


Titanium  dioxide 

tons 

40,660 

*  I4i 

Superphosphates 

23,528 

+  44 

Sulphate  of  ammonia  . 

17,486 

i  54* 

Soap  glycerine  and  detergents 

11,726 

-  I5i 
+  34’ 

Rayon  and  transparent  paper  ... 

10,377 

Dyestuffs  and  intermediates  ... 

10,255 

■  I3i 
•  2 1 

Tar  and  Benzole  .. 

5,418 

Explosives 

5,055 

25 

Plastics 

4,614 

—  H  J 

Other  important  changes,  though  quanti¬ 
tatively  smaller,  were  recorded  for  agricultural 
purposes  (—232  /  ).  bichromate  and  chromic 
acid  (  +  22]/),  textile  uses  (  —  21]/),  drugs 
and  line  chemicals  ( +  14]  /  ).  hvdrotiuoric  acid 
(  —  16  /  ).  and  paper  (  —  14  /  ). 

Outlook  for  1958 

riie  un.settled  economic  climate  which  has 
prevailed  in  this  country  since  the  closing 
months  of  1957  has  also  made  its  impact  on 
the  sulphur  industry.  So  far  it  has  manifested 
itself  only  in  a  less  positive  approach  by  many 
companies  in  poliev  making  and  a  desire  to 


avoid  risks.  The  results  of  the  first  quarter's 
sulpliurie  aeid  consumption  can  be  expected  to 
set  the  tenor  for  the  year’s  activity.  Unques¬ 
tionably  the  effect  of  the  major  political  and 
economic  developments  in  world  affairs, 
notably  the  summit  meeting  and  the  way  of 
the  recession  in  the  U..S.A.,  will  have  their 
repercussion  on  the  U.K.  economy.  It  should, 
however,  be  remembered  that  in  the  latter 
part  of  1958  the  Government  can  be  expected 
to  exert  great  efforts  in  maintaining  a  strong 
economy  in  view  of  the  approaching  General 
Election. 

Of  the  main  supports  of  U.K.  sulphur 
consumption,  the  viscose  rayon  industry  has 
in  1957  shown  signs  of  weakness.  No  improve¬ 
ment  is  in  sight  but  it  is  not  expected  that  any 
of  the  other  growth  industries  should  be 
similarly  affected.  Titanium  pigments  and 
fertilizers  in  particular  should  maintain  the 
rate  of  expansion  of  recent  years.  It  is  how¬ 
ever  unlikely  that  detergents,  steel  and  oil 
will  increase  their  needs  significantly  whilst 
chemicals  may  advance  slightly.  It  is  antici¬ 
pated  that  in  1958  consumption  of  sulphur 
in  all  forms  will  advance  modestly  3^  /  to 
I,I75.()()()  tons  of  which  about  50/  will 
originate  from  indigenous  sources. 

Imports  are  expected  to  rise  ;  some  38(),()()0 
tons  brimstone  is  likely  to  be  sought  of  which 
the  suppliers  of  French  recovered  brimstone 
will  for  the  first  time  claim  a  part,  possibly  as 
much  as  20,()()()  tons.  It  may  be  expected  that 
the  U.S.  Frasch  sulphur  industry  will  secure 
orders  for  25().0()()  tons  while  the  balance 
of  over  lOO.OOO  tons  might  be  supplied  by 
Mexican  sulphur  producers.  Pyrites  imports 
are  expected  to  contract,  partly  because  stocks 


THE  DETERMINATION  OF 

J^FS.S  than  40%  of  current  world  production 
of  Frasch  sulphur  is  bright  and  to-day  only 
5  domes — Boling.  Fong  Point,  Stark,  Clemens 
and  Orchard  out  of  13  active  domes  in 
U.S.A.  and  in  Mexieo  yield  bright  sulphur. 

The  balance  is  represented  by  Frasch  sulphur 
containing  varying  amounts  of  carbon  in  the 
form  of  hydrocarbons  and  in  this  respect  it  is 
significant  that  all  the  new  domes  develojTed 
in  the  last  eight  years  and  still  in  o|Teration 


are  heavy  and  partly  because  consumption  is 
likely  to  settle  down  nearer  the  3()0,()(K)  tons 
per  year  mark.  Amongst  indigenous  supplies, 
only  the  level  of  recovered  brimstone  supplies 
is  expected  to  show  an  early  change.  With  the 
start  of  new  recovery  installations  at  B.P.  Kent. 
Shellhaven  and  the  Fsso  (Fawley)  refineries, 
some  4(),()()()-45.()00  tons  additional  sulphur 
recovery  capacity  will  become  available,  a 
substantial  part  of  which  can  be  expected  to 
be  employed.  Several  potentially  important 
developments  have  been  initiated  in  the  coal 
gas  industry,  but  it  is  unlikely  that  any  will 
affect  1958  results.  The  projected  Collins  wet 
desulphurisation  unit  for  coke  oven  gas  at  the 
Corby  steel  works  the  second  to  be  installed 
in  six  years  -  points  the  way  for  other  steel 
makers  and  coke  oven  operators.  The  enter¬ 
prise  of  the  U.K.  town  gas  industry  in  promot¬ 
ing  development  work  on  complete  gasification 
of  coal  or  oil,  has  not  been  accompanied  by 
proposals  to  recover  sulphur  although  it  is  to 
be  hoped  that  this  relatively  trivial  matter  from 
the  gas  engineer's  viewpoint  will,  after  all, 
merit  attention. 

The  coming  on  stream  of  new  brimstone 
acid  capacity  in  1958  and  additional  projected 
brimstone  acid  plants  arc  setting  the  pattern  of 
sulphur  use  by  the  acid  industry  for  the 
immediate  future.  In  the  longer  term  the 
emphasis  is  on  recovery  and  the  utilisation  of 
waste  pnxJucts  in  preference  to  increasing 
dependence  on  overseas  sources  of  raw 
materials.  The  projected  recovery  of  waste 
pickle  liquor  by  the  steel  industry,  of  copperas 
in  titanium  pigments  manufacture  and,  as 
indicated  above,  of  sulphur  in  oil  and  coal, 
is  assuming  increasing  reality. 


CARDON  IN  SULPHUR 

yield  “  Off-colour  sulphur.” 

The  complexity  of  the  carbon-sulphur 
conq-Hiunds  has  rendered  a  clear  demarcation 
between  bright  and  off-colour  sulphur  difficult 
although  perhaps  with  carbon  in  excess  of 
500  p.p.m.  sulphur  can  no  longer  be  classed 
“  bright.”  The  amounts  of  carbon  present  vary 
considerably  between  different  domes  and  often 
between  wells  of  the  same  dome.  These  factors 
inevitably  influence  individual  producers’ 


marketing  policies  and,  apart  from  price 
differentials,  there  is  no  uniformity  whether 
part  or  all  the  crude  sulphur  output  is  sub¬ 
jected  to  treatment  nor  to  what  extent  carbon 
is  eliminated  in  order  to  enhance  colour  and 
quality  of  the  saleable  product.  The  method 
of  treatment  filtering,  distillation,  etc. — and 
the  economics  of  sale  and  usage  of  off-colour 
sulphur  fall  outside  the  .scope  of  this  review, 
which  is  concerned  with  the  determination  of 
the  amount  of  carbon  present  in  sulphur. 
Fundamentally  bright  sulphur  remains  the 
yardstick  of  price  and  costing  and  the  chemical 
determination  provides  the  means  of  accurate 
comparison.  With  the  evident  growth  of  off- 
colour  sulphur  output  and  the  greater  attention 
paid  to  the  effect  of  the  presence  of  carbon- 
adverse  or  favourable — on  the  end  use  of 
sulphur,  this  function  of  accurate  determination 
of  content,  as  [lerformed  by  the  professional 
■issayer,  concerns  as  much  pnxlucers  as  it  does 
consumers.  It  is  therefore  not  surprising  that 
the  great  strides  that  have  been  achieved  in  the 
method  of  assaying  impurities  present  in  Frasch 
sulphur  are  wholly  due  to  the  harmonious 
co-operation  between  all  interested  parties. 

Earlier  assaying  methods,  amongst  which 
the  U..S.  Army  .Sulphur  Assay  method  was 
ITcrhaps  the  most  widely  employed,  lacked 
accuracy,  consistency  of  results  and  a  clear 
determination  of  constituents.  Both  Texas 
Gulf  Sulphur  and  Freeport  Sulphur  companies 
carried  out  intensive  research  into  the  assaying 
problems  and  it  is  no  exaggeration  that  on  the 
firm  foundation  of  the  basic  data  which  had 
been  so  determined,  has  been  built  present-day 
assaying  experience  and  improvements  and 
modifications  of  method. 

While  the  determination  of  hydrocarbon 
content  of  sulphur  may  be  approached  from 
several  points  of  view',  all  are  complicated  by  the 
ratio  of  one  to  the  other.  Of  available  methods 
the  most  widely  used  concept  is  to  bring  about 
combustion  of  the  entire  sample  followed  by 
oxidation  of  the  sulphur  dioxide  to  trioxide 
with  eventual  conversion  to  sulphuric  acid. 
Completely  oxidised  carbon  is  then  ab.sorbed 
and  weighed  as  carbon  dioxide.  This  process 
involves  the  use  of  catalysts  such  as  copper 
oxide  or  platinized  asbestos  -one  favoured  by 
Freeport  and  the  other  by  Texas  Gulf  Sulphur 
companies.  Each  has  certain  disadvantages — 
the  former  is  short-lived  while  the  latter  is 


quite  expensive  and  subject  to  poisoning,  but 
properly  handled  either  method  gives  satis¬ 
factory  results. 

Feeling  that  some  of  the  disadvantages  of 
the  known  methods  might  be  overcome,  Mr. 
Merton  FI.  Davey,  Vice-President  of  Messrs. 
Andrew  S.  McCreath  &  .Sons  Inc. — Analytical 
and  Consulting  Chemists  of  Harrisburg,  Pa. — 
set  out  in  1955  to  find  or  create  a  better  or 
less  complex  answer  to  this  problem.  The 
solution  seemed  to  be  in  retaining  the  sulphur 
in  the  simplest  burned  form,  namely  sulphur 
dioxide.  The  wide  difference  in  condensation 
temperature  of  SO.  and  CO,  tended  to  support 
the  idea. 


Sulphur  aualysis  apparatus  by  Mr.  Davey. 


In  its  present  form  the  apparatus 
consists  of  two  electric  furnaces,  a  vicor  com¬ 
bustion  tube  partially  packed  with  asbestos, 
a  copper  condenser  made  by  coiling  ten  feet 
of  I"  tubing  an  insulated  immersion  tank  for 
the  coil  and  an  absorption  train  of  chromic 
acid-water,  chromic  acid-sulphuric  acid,  mag¬ 
nesium  perchlorate  dehydrator  and  ascarite 
absorption  bulb  to  collect  the  resultant  CO> 
The  coil  in  the  immersion  tank  is  cooled  with 


dry  ice  plus  alcohol  and  .serves,  at  —40°  to 


50°  C.  to  condense  the  SO.. 


Early  work  was  performed  by  Mr.  Davey 
on  standards  supplied  by  Freeport  Sulphur 
Company,  who  used  the  cop|xjr  oxide  catalyst. 
Agreement  was  consistently  good  and  blanks 
very  low. 
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Blank  ^ms.  Standard  Value  '/  C  New  Method  X  C 
0.0003  0.03  s  0.031 

0.0005  0.035  0.036 

I  0.0002  0.30  0.29X 

0.0000  0.30  0.301 

0.0001  0.57  0.574 

0.0003  0.57  0.572 

^  ll  is  interesting  to  note  that  the  above 
samples  contained  appreciable  quantities  of 
free  oils  ranging  below  and  above  0.13  /  .  This 
Ifact  provides  certainty  that  combustion  of  all 
organic  matter  can  be  expected  on  the  usual 
dark  sulphur  during  passage  of  the  vapours 
(through  the  hot  asbestos  area  of  the  com¬ 
bustion  tube.  During  the  past  two  years 
hundreds  of  samples  both  of  dark  and  liltered 
sulphur  have  been  analysed  in  the  U..S.A., 
according  to  the  foregoing  procedure  with 
excellent  duplication  of  values. 


Sulphur  analysis  apparatus  by  Mr.  Davey. 

Although  generally  no  standardisation  of 
analytical  procedure  has  yet  been  evolved  there 
are  indications  of  a  common  approach.  A  good 
example  is  provided  by  the  determination  of 
free  moisture  in  off-colour  sulphur.  Whereas 
the  application  of  the  combustion  method  to 
bright  sulphur  accurately  determines  the 
moisture  content,  this  meth(xl  of  heating  to 
9()°C  when  used  on  off-colour  sulphur  results 
in  light  oils  being  evaporated  as  well.  This 
necessitates  an  adjustment  of  the  reported 
result  on  the  basis  of  the  known  amount  of 
volatile  free  oils  contained  in  sulphur,  before 
the  amount  of  moisture  can  be  calculated. 
Combustion  is  now  rapidly  being  replaced  by 

1  •  If  reguired,  details  of  specific  assayiriK  operations  can 


the  Karl  Fischer  method  of  moisture  deter¬ 
mination  which  by  giving,  readily,  accurate 
results  is  finding  acceptance  amongst  most 
producers  and  buyers  of  sulphur. 

Prior  to  the  advent  of  Mexican  prtxluction 
practically  no  analytical  work  of  a  commercial 
nature  was  performed  in  order  to  provide 
unbiased  evaluation  related  to  the  sale  of 
sulphur.  This  was  due  to  the  acceptance  by 
buyers  throughout  the  world  of  producers’ 
analysis  results.  A  secondary  factor  lies  in 
the  somewhat  loose  minimum  purity  guarantees 
which  have  generally  governed  the  sale  of 
sulphur.  Numerous  methods  of  analysis  for 
organic  impurities  in  sulphur  are  in  use  in 
various  parts  of  the  world.  Each  claims  its 
own  advantages  but.  unfortunately,  little  com¬ 
parative  data  permitting  evaluation  of  methfxJs 
is  available,  a  condition  which  can  lead  to 
unnecessary  disagreements  between  seller  and 
buyer.  Frequently  the  interested  and  neutral 
analyst  finds  himself  called  upon  to  perform 
an  “  organics  ”  determination  by  any  of  a  wide 
variety  of  methods  irresfiective  of  his  having 
knowledge  that  the  result  may  be  relatively 
incorrect  or  based  on  unproved  composition. 

A  complicating  factor  arises  from  the  ulti¬ 
mate  use  of  the  sulphur  and  the  experience  of 
the  effect  of  the  type  of  contaminant  in  relation 
to  the  end  prtxfuct.  While  carbon  may  be 
related  to  pnxfuction  problems  in  a  sulphuric 
acid  plant,  a  producer  of  carbon  disulphide 
from  dark  sulphur  may  be  equally  concerned 
with  other  aspects  of  its  chemical  composition, 
as  for  example  a  German  manufacturer  who 
had  successfully  used  sulphur  containing  up  to 
17  organic  contamination  from  one  source, 
but  suffered  a  drastic  loss  of  yield  when  using 
other  sulphur  having  less  than  0.4%  total 
organics.  Thus  the  analytical  method  applied 
must  meet  and  be  judged  according  to  certain 
pr(xfuction  factors. 

With  the  growing  need  for  accurate  deter¬ 
mination  of  impurities  in  sulphur  it  can  be 
expected  that  the  standardisation  of  sjTeci- 
fication.  tolerances  and  above  all  assaying 
method  will  take  place.  Between  the  aim  for 
perfection  of  the  as.sayer  and  the  practical 
needs  of  the  prtxlucer  and  consumer  a 
harmonised  mean  will  undoubtedly  be  found. 

IVe  are  iiulehied  to  Mr.  Merton  H.  Davey,  Vice- 
President  of  Messrs.  Andrew  S.  McCrealh  <S  Son  Inc., 
for  information  and  illustrations  kindly  placed  at  our 
disposal. 

he  supplied  by  the  British  Sulphur  Corporation  on  request. 
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KKTJEX  OF  A.^ISTKKOAM 
Nvir  Ih^relopnu^nts 


/\N  June  14th.  1957.  the  Koninklijke 

Zwuveizuurfubrieken  V  H  Ketjen  N.V. 
of  Amsterdam,  started  a  new  sulphuric  acid 
plant,  which  is  a  contact  installation  built  to 
the  Monsanto  design  and  is  based  on  the  use 
of  brimstone.  Since  1835.  when  Ketjen  lirst 
started  making  sulphuric  acid,  pyrites  had  been 
used  almost  exclusively  by  the  company  as 
raw'  material.  The  decision  to  switch  the  new 
plant  to  brimstone  is  in  line  with  the  recent 
trend  amongst  acid  makers  in  Western  Europe. 
The  greater  simplicity  of  plant  and  lower  capi¬ 
tal  investment  in  the  case  of  brimstone  usage  — 
contrasting  with  the  expensive  furnaces  and  g'as 
cleaning  equipment  in  a  pyrites  plant  were  the 
main  attractions,  enhanced  by  the  advantage  of 
substantial  waste  heat  recovery.  A  boiler  in 
the  gas  circuit  supplies  the  steam  required  for 
melting  the  sulphur,  driving  the  blower  for  the 
supply  of  combu.stion  air.  and  still  leaves  large 
steam  surplus  for  electric  power  generation. 


U’''a.s-.'e  heat  boiler  with  steam  drum  on  top. 


I  he  new  plant  has  a  daily  production 
capacity  of  300  tons  (100  /  H,.SO,).  and  the  out¬ 
put  arises  as  66°  Be  acid  and  20  /  oleum.  Of 
Ketjen's  existing  pyrites  installations,  one  unit 


was  taken  out  of  use  and  dismantled,  whilst 
the  second  unit  remains  in  operation;  its  pyrites 
furnaces  may,  however,  be  replaced  before  long 
by  brimstone  burners.  The  company's  annual 
consumption  capacity  of  sulphurous  raw 
materials  is  currently  25.000  tons  brimstone, 
and  20.000  tons  pyrites,  although  the  actual 
usage  is  at  present  lower,  due  to  the  widespread 
recessions  of  sulphuric  acid  needs  in  W.  Europe. 

The  company’s  works  are  situated  in 
Amsterdam  harbour  and  to  overcome  the 
shortage  of  space  the  new  plant  was  built  on 
an  island  linked  by  a  dam  to  the  land 
and  existing  factory  site.  Departing  from 
established  construction  practice  in  Holland 
the  entire  installation  has  been  built  in  the 
oi'Hjn  and  only  sulphur  storage,  electric  turbines 
and  control  rooms  are  under  cover. 

DESCRIPTION 
.Sulphur  Melter  and  Burner 

Crude  sulphur  after  discharge  from  ocean 
going  ves.sels  is  conveyed  to  and  .stored  in  a 
roofed  storage  shed,  which  has  a  capacity  of 
approximately  16.000  tons.  A  mechanical 
shovel  feeds  the  sulphur  to  the  melting  pit. 
following  which  there  are  five  settling  pits  to 
remove  any  impurities  notably  ash.  The  molten 
sulphur  is  pumped  to  the  sulphur  burner  in 
steam-heated  pipes,  by  means  of  immersion 
pumps  driven  by  steam  turbines.  The  burner 
is  of  the  spray  type,  and  the  furnace  is  vertical, 
consisting  of  a  steel  housing  with  refractory 
checkerwork.  The  molten  sulphur  is  sprayed 
on  to  this  checkerwork  under  conditions  of 
excess  combustion  air,  which  has  previously 
been  dried  with  concentrated  sulphuric  acid. 

Cas  Circuit 

After  leaving  the  burner,  the  hot  gases 
containing  SO.  pass  the  first  waste  heat  boiler, 
'-’ere  part  of  the  heat  is  transferred  to  the  boiler 
waicf,  and  the  exhaust  gas  is  reheated  by  intro¬ 
ducing  through  a  by-pass  with  control  valves, 
uncooled  gas  to  ensure  optimal  temperature 
conditions  for  conversion  of  SOj  to  SO,.  A  gas 
filter  is  installed  after  the  first  boiler  and  ahead 
of  the  converter,  to  avoid  the  accumulation  of 
non-gaseous  impurities  in  the  layers  of  catalyst 
mass  and  to  ensure  the  supply  of  hot  and  clean 


(37) 


Hot  gas  filter  (left).  Converter  unit  (right).  Waste  heat  boiler  (centre  background). 
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gas  to  the  converter.  A  second  waste  heat  boiler 
w-hich  is  placed  between  the  first  and  second 
catalyst  layer  of  the  converter  carries  oil'  the 
excess  heat  generated  in  the  first  catalyst  pass. 
Here  again  the  exit  temperature  of  the  gas  is 
controlled  by  introducing  uncooled  gas  via  a 
by-pass  with  control  valve.  In  the  second  and 
subsequent  catalyst  layers  the  SO,  is  further 
converted  to  SO;,  and  with  the  superheater 
tubes  built  into  the  converter  between  the 
catalyst  layers,  the  heat  generated  here  is  used 
to  superheat  the  steam. 

The  amount  of  excess  heat  remaining  in  the 
gas  which  on  leaving  the  converter  has  a  high 
SO;  content,  is  carried  olf  in  an  apparatus  con¬ 
sisting  of  a  superheater  and  an  economiser, 
both  forming  part  of  the  boiler  installation.  An 
air  cooled  gas  cooler  is  installed  ahead  of  the 
absorption  system  to  allow  the  gas  to  be  cooled 
sutliciently  for  .30  /  and  20  /  oleum  to  be  pro¬ 
duced.  The  acid  circuit  is  of  the  conventional 
type. 


Steam  ('ircuit  and  Ceneratioii  of  Electric  Power 

In  addition  to  the  two  boilers,  super¬ 
heaters.  a  re-superheater  and  an  economiser, 
which  extract  heat  from  the  gas  stream,  the 
waste  heat  boiler  plant  comprises  turbines,  con¬ 
densers.  pumps,  degasser  and  a  boiler  water  de¬ 
mineralization  plant.  The  steam  produced  by 
the  boilers  is  superheated  and  expanded  in  a 
counter-pressure  turbine  which  is  linked  to  a 
generator.  The  expanded  steam  is  again  super¬ 
heated  and  fed  to  two  condenser  type  turbines, 
one  of  which  is  connected  to  the  blower  which 
supplies  combustion  air  to  the  sulphur  burner 
by  way  of  a  drying  tower,  while  the  other  one 
is  connected  to  a  generator.  The  feed  water, 
before  entering  the  boilers,  is  heated  by  the 
economiser.  The  three  turbines  with  their  res¬ 
pective  condensers,  generators,  blower  and  other 
apparatus  are  erected  in  one  machine  hall.  The 
entire  plant  can  be  overlooked  from  the 
adjacent  control  room  which  houses  the 
inspection  and  control  panels  of  the  sulphuric 


acid  plant  and  the  electric  power  and  steam 
units. 


Turbine  Hall 

COMPANY  ACTIMTIKS 

Ketjen's  is  the  oldest  sulphuric  acid  factory 
in  Holland,  and  manufactures  to-day,  as  in  the 
past,  mostly  acid  for  sale.  Up  to  four-lifths  of 
the  output  goes  to  several  important  Dutch 
industries,  notably  rayon,  oil  refineries  and  the 
manufacturers  of  edible  oils,  but  important 
quantities  are  also  supplied  to  Holland's  grow¬ 
ing  steel  industry  for  pickling,  the  dairy 
industry,  which  needs  chemically  pure  sulphuric 
acid,  to  test  the  fat  content  of  milk,  and  last 
but  not  least  as  battery  acid. 

The  economic  uncertainties  attaching  to 
the  manufacture  of  sulphuric  acid  under  the 
highly  competitive  conditions  which  prevail  in 
Holland  and  her  neighbours,  have  provided  the 
incentive  to  use  a  growing  proportion  of  the 


company's  output  of  sulphuric  acid,  SO^;  gas  or 
SOi  gas  as  the  basic  raw  material  in  the  manu¬ 
facture  of  its  own  products.  In  the  course  of 
years  these  endeavours  led  to  the  manufacture 
of  ammonium  sulphate,  iron  and  copper 
sulphate.  Glauber's  salt,  sulphite  and  bisulphite 
and  later  soda  crystals  and  manganese  sulphate. 
Production  of  the  latter  chemicals  has  since 
been  abandoned.  In  1940,  with  the  start  of 
saccharin  production,  Ketjen  entered  the  Held 
of  organic  chemistry.  This  led  to  the  erection 
of  further  auxiliary  units,  some  for  the  manu¬ 
facture  of  the  base  materials  for  saccharin 
manufacture  (potassium  iiermanganate  and 
chlorosulphonic  acid),  others  for  turning  by¬ 
products  into  valuable  end  products,  such  as 
Chloramine  disinfectant  ("Halamid”). 

Since  the  end  of  World  War  II,  the  range 
of  organic  and  inorganic  chemicals,  manu¬ 
factured  by  the  company,  has  expanded  rapidly. 
Products  connected  with  the  sulphuric  acid 
industry  are  liquid  SO.,  and  oil  retinery 
catalysts,  the  latter  having  become  one  of  the 
company's  specialities.  They  include  M.S.  fluid 
cracking  catalyst  (“Ketjencal”).  M.S.  fluid 
hvdroforming  catalyst  (“Ketjenform”)  and 
hydro-desulphurisation  catalyst  (“Ketjenline”). 
whilst  a  plant  for  the  manufacture  of  platinum 
hydroforming  catalyst  is  now  under  construc¬ 
tion. 

The  growth  of  the  company's  manu¬ 
facturing  activities,  typical  of  the  dynamic 
character  of  the  Dutch  chemical  industry,  has 
been  accompanied  by  a  sizeable  extension  of 
plant,  laboratories  and  offices.  The  bedrock  of 
her  activities  remains  the  manufacture  of 
sulphuric  acid  so  that  the  moderni.sation  and 
expansion  of  acid  installations  assume  special 
importance. 


Company  Reports 

Texas  Gulf  Sulphur  Company 


The  report  of  the  Board  of  Directors 
presented  by  the  Chairman,  Mr.  Fred  M. 
Nelson,  and  the  President.  Mr.  Claude  O. 
Stephens,  states  that  during  1957  sales  of  the 
Company  had  been  adversely  effected  by  in¬ 
creasing  world  supply  of  sulphur  and  lower 
industrial  demand.  Prices  were  reduced  to  meet 
competition  and  to  maintain  the  Company's 
strong  position  as  a  world  supplier. 


Sales 

The  Company's  sales  in  1957  amounted  to 
S66.9  million,  a  decline  of  S2I.7  million  or 
24\%:  sales  of  Frasch  sulphur  in  U.S.A. 
declined  by  12%  front  the  1956  figure,  about 
one-half  due  to  increased  sales  of  Mexican 
sulphur.  Mexican  sulphur  represented  15%  of 
North  American  Frasch  sulphur  production, 
and  producers  were  in  a  particularly  favour- 
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able  position  in  being  able  to  ship  by  non-U. S. 
flags  at  rates  lower  than  the  tarifl-bound  U.S. 
vessels,  in  which  U.S.  production  must  be 
shipped.  Under  conditions  of  increasing  world 
production  and  declining  demand  the  Company 
felt  that  it  could  not  maintain  its  prices  and 
they  were  reduced  by  S3  to  S23.5()  per  ton  f.o.b. 
cars  mine. 

Approximately  15°/  of  Texas  Gulfs  sales 
were  exported  and  foreign  sales  are  being  re¬ 
organised  under  a  new  subsidiary,  Texas  Gulf 
Sulphur  Export  Corporation. 

Production 

The  bulk  of  the  Company's  production 
was  by  the  Frasch  process  and  came  from  the 
Newgulf,  Moss  Bluff  and  Spindletop  plants  in 


Fig-  3- 

Texas.  Production  by  the  Company's  sub¬ 
sidiary  at  Nopalapa  Dome  in  Mexico  began 
early  in  1957  and  shipments  will  start  in  1958. 
Fannett  Dome  in  Texas  is  expected  to  begin 
production  by  mid- 1958.  The  sulphur  recovery 
plant  at  Worland,  Wyoming,  is  still  in  opera¬ 
tion  and  a  similar  agreement  has  been  reached 
with  Shell  Oil  Company  and  Devon  Palmer 
Oils  Ltd.,  to  build  and  operate  similar  plants 
at  Okotoks,  Alberta,  Canada. 

Stocks 

By  the  end  of  1957  stocks  of  sulphur 
ground  had  reached  approximately  3 
million  long  tons.  Such  stocks  are  not  con¬ 
sidered  excessive  as  they  enable  the  Company 
to  maintain  prompt  service  and  better  mining 
efficiency. 

Reserves  and  Explorat/on 

It  is  conservatively  estimated  that  at  the 
present  rate  of  production  and  prices  the 
Company's  reserves  are  to-day  substantially 


more  than  the  estimate  in  1928  after  the 
acquisition  of  Boling  Dome,  when  on  the  basis 
of  the  prevailing  rate  of  production  of  1  million 
per  annum,  there  were  considered  sufficient  to 
last  for  over  40  years.  In  addition  the  Company 
now  has  reserves  of  pyrites,  sulphide  ore  and 
facilities  for  producing  sulphur  from  natural 
gas.  During  1957  exploration  was  carried  out 


Neu'gulf — Loading  from  stockpile. 
in  S.  America.  Mexico,  Germany,  Sicily,  Egypt 
and  Ethiopia  as  well  as  in  the  United  States, 
Alaska  and  Canada.  Drilling  off  the  Texas 
Gulf  Coast  ceased  in  September  1957  after 
failure  to  discover  commercial  deposits. 
Research 

The  Company  continued  working  with 
International  Nickel  Co.,  of  Canada,  Ltd.,  on 
development  of  sulphur  recovery  from  smelter 
gases.  Work  also  continued  on  sulphur  and 
associated  metal  recovery  from  sulphide  ore 
deposits.  Increasing  emphasis  is  being  placed 
on  research  into  new  uses  for  sulphur  and  into 
the  service  of  customer  needs. 

Finance 

Net  earnings  from  sales  declined  from 
S28.I  million  in  1956  to  SI 7.5  million  in  1957. 
Dividend  per  share  was  reduced  from  $2.00  to 
SI. 75  whilst  earning  per  share  declined  from 
S2.8I  to  SI. 75.  In  view  of  the  reduced  income 
the  Company's  Federal  tax  liability  contracted 
to  $2.7  million  compared  with  $14  in  1956. 

Total  assets  declined  from  SI 25.9  million 
to  $116.4  a  fall  of  $9.5  million.  This  was 
accounted  for  by  reduced  holdings  of  Govern¬ 
ment  securities  and  writing  off  the  off-shore 
leases  and  drilling  expenses  totalling  $8.5 
million.  Value  of  sulphur  stocks  above  ground 
rose  of  $9  million  to  $27.6  million.  Fixed  assets 
after  allowing  for  amortization  declined  by 
$4j.  million. 
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Personalia 

Tribute  was  paid  to  Mr.  Walter  H. 
Aldridge  who  had  guided  the  Company  from 
its  early  days  having  been  President  for  35 
>ears  and  Chairman  for  6  years  when  he 
retired  in  1957.  The  Company  also  lost  the 
services  of  Mr.  H.  R.  Wemple.  Vice-President 
and  Sales  Manager,  who  during  his  long 
connection  with  the  Company  had  been  a 
Director  from  1939-1956. 

Mr.  Fred  M.  Nelson.  President,  was 
elected  Chairman  and  Chief  Executive  officer 
at  the  1957  board  meeting  and  Mr.  Claude  O. 
Stephens,  Vice-President  and  General  Manager 
at  Newgulf,  was  elected  President  to  succeed 
Mr.  Nelson. 


Conclusion 

Summing  up  his  report  to  the  shareholders 
Mr.  Nelson  stated  that  the  long  term  outlook 
for  the  sulphur  industry  was  favourable.  “The 
current  period  in  the  sulphur  industry  is  one 
of  adjustment  which  will  last  until  the  new 
supplies  coming  into  the  market  are  taken  up 
by  recovery  in  industrial  activity  and  expansion 
in  the  long  term  industrial  demand.”  During 
this  period  of  adjustment  it  is  considered  that 
Texas  Gulf  Sulphur  Company,  which  is  still 
the  low  cost  sulphur  producer,  will  be  quite 
able  to  compete  successfully,  and  when  demand 
once  more  becomes  buoyant  the  Company 
would  be  able  to  take  full  advantage  of  the 
situation. 


Freeport  Sulphur  Company 


jyiR.  LANGBOURNE  M.  WILLIAMS, 
Chairman  and  President,  presenting 
the  Company's  45th  Annual  Report,  stated 
that  the  year  1957  was  particularly  significant 
from  the  point  of  view  of  diversification  and 
expansion  of  the  Company’s  mineral  interests. 
Although  net  earnings  declined  for  the  first 
time  in  five  years  they  were  still  the  second 
highest  on  record. 

Sulphur 

The  decline  in  U.S.A.  consumption  of 
sulphur  in  1957  and  increased  prcxluction  from 
Mexico  and  other  sources,  the  President  com¬ 
mented.  led  to  considerably  greater  competition 
in  domestic  and  export  markets.  This  competi¬ 
tion  was  reflected  in  the  price  structure  of  the 
industry  beginning  with  the  Mexicans  offering 
sulphur  at  prices  substantially  below  those  of 
the  United  States  Companies.  In  order  to 
counter  the  effect  of  the  lower  Mexican  prices 
the  United  States  producers,  led  by  The  Texas 
Gulf  Sulphur  Company,  reduced  their  prices 
by  S3  per  ton  or  slightly  over  10/.  Despite 
this  vigorous  competition  and  lower  prices  the 
company’s  gross  revenue  from  sales  at  S63 
million  was  still  considerably  above  the  1955 
figure. 

The  long  term  outlook  for  sulphur  is  seen, 
by  Mr.  Langbourne  Williams,  to  be  one  of 
increasing  demand  throughout  the  world,  due 
mainly  to  the  development  potential  of  the 


chemical  industry  and  growing  fertiliser  require¬ 
ments,  particularly  in  the  countries  of  Asia  and 
South  America.  For  these  reasons  he  exjiected 
the  traditional  average  increase  of  4  /  in 
sulphur  demand  to  be  maintained  or  even 
bettered. 


:  TOTAL  PROOUCIION 


Turning  to  the  supply  aspect  he  said  there 
are  strong  indications  that  the  production 
capacity  of  the  industry  should  be  sufficient 
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to  meet  demand,  although  this  will  depend  on 
a  variety  of  economic,  technical  and  political 
^factors.  If  shortages  are  to  be  avoided  during 
"upsurges  in  demand,  Mr.  Williams  emphasised, 
additional  prixluction  capacity  is  a  desirable 
kgoal. 

*  In  anticipation  of  an  upward  trend  in 
demand  for  sulphur  the  Company  has  actively 
.sought  to  acquire  additional  reserves  in  the 
Jlow  cost  Ciulf  Coast  area  and  two  projects  have 
resulted  from  this  programme.  Final  approval 
has  been  obtained  for  the  Grand  Isle  rights, 
^tnd  construction  of  facilities  estimated  to  cost 
S3()  million  has  begun;  pnxluction  is  expected 
in  1960.  Preparation  of  the  mining  plant  site 
Lind  well  drilling  has  continued  on  the  Lake 
"Pelto  deposit,  which  is  expected  to  be  in 
prcxJuction  within  the  next  two  years.  The 
^Company  now  has  the  largest  proven  reserves 
rin  its  historv. 


I  OTHKR  COMPANY  ACTIVITIES 
Nickel  and  Cobalt 

The  project  for  the  extraction  of  nickel  and 
|cobalt  from  ores  located  at  Moa  Bay  in  North 
Eastern  Cuba,  considered  the  most  important 
single  step  in  the  history  of  the  Company,  is 
know  under  way.  Facilities  are  designed  to  pro- 
uuce  50  million  pounds  of  nickel  and  4.4 
million  pounds  of  cobalt  annually,  and  it  is 
^expected  that  production  will  begin  in  summer 
M959. 

A  purchase  contract  has  been  agreed  with 
.the  U.S.  Government  which  will  a.ssure  a 
'market  for  output  of  nickel  and  cobalt  during 
the  early  years  of  operation. 

V  The  mining  and  ore  concentrating  facilities 
'will  be  operated  by  The  Moa  Bay  Mining 

Company,  a  wholly  owned  subsidiary  of  Cuban 
American  Nickel  Company.  The  concentrates 
Iwill  be  transported  to  Port  Nickel  near  New 
Orleans,  where  the  Cuban  American  Nickel 
Company  will  operate  a  refinery  to  produce 
I  nickel  and  cobalt  as  metals. 

Oil  and  Gas 

V  Production  and  sales  of  oil  and  gas  by 
'  rhe  Freeport  Oil  Company  increased  despite 

a  reduction  in  allowables.  Reserves  were  also 
.substantially  increased.  Net  oil  prcxluction  at 
*2.245,000  barrels  was  an  increase  of  13.5’/ 
over  1956. 


Lake  Washington  Held  in  Louisiana  is  still 
the  principal  source  of  Freeport’s  oil  and 
considerable  drilling  was  carried  out  there  in 
1 956.  Provided  that  two  contracts  entered  into 
in  conjunction  with  the  Company’s  partners 
are  approved  by  The  Federal  Power  Commis¬ 
sion  the  resultant  sales  of  gas  will  contribute 
significantly  to  earnings. 

Potash 

The  National  Potash  Company  began 
production  early  in  1957  near  Carlsbad. 
Significant  high-grade  reserves  near  its  existing 
facilities  and  in  Canada  were  acquired. 
Although  profitable  operation  was  not  attained, 
the  Company  is  rapidly  establishing  itself  in  the 
potash  industry  and  continued  progress  is 
expected  in  1958. 

Finance 

•Sales  declined  from  the  1956  record  of 
$68  million  to  $63  million  in  1957.  and  net 
earnings  from  $13,377,585  in  1956  to 
$12,973,328  in  1957.  Despite  this  fall  in  net 
earnings  the  dividend  was  maintained  at  $3  per 
share,  whilst  net  earnings  per  share  declined 
from  $5.35  to  $5.19. 

Total  assets  rose  by  over  $6  million  from 
$87.5  million  to  $93.9  million  in  1957.  This 
increase  was  largely  due  to  investment  in  the 
Cuban  nickel  and  cobalt  project,  whilst  the 
Company  disposed  of  short  term  government 
finance.  Stcxks  of  sulphur  showed  a  decline 
from  $10,198,396  to  $9,753,683.  Fixed  assets 
rose  by  just  over  $6  million  which,  allowing 
for  depreciation  and  amortization,  increased 
by  just  over  $5  million,  leaving  book  value  at 
$41.2  million,  compared  with  $40.5  million  in 
1956. 

Conclusion 

In  conclusion  Mr.  Langbourne  M. 
Williams  stated  “Freeport,  as  the  preceding 
sections  of  this  report  shows,  is  expanding  on  a 
number  of  fronts.  The  advances  made  in  1957 
have  added  immeasurably  to  the  real  value 
of  the  Company.  The  completion  of  the  Hnal 
steps  in  the  acquisition  of  the  rights  to 
additional  sulphur  reserves,  the  launching  of 
the  project  for  the  development  of  nickel-cobalt 
ores,  the  increasing  of  underground  reserves  of 
oil  and  gas  and  of  potash— these  are  accomp¬ 
lishments  which  have  greatly  enhanced  our 
mineral  interests  and  which  should  ultimately 
result  in  substantial  additional  earnings  for 
the  Company.” 
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Pan-American  Sulphur  Company 


Prhsfnting  the  Company’s  Report  for 
1957.  the  second  year  of  full  operations,  the 
President  of  The  Pan  American  Sulphur 
Company,  Mr.  Harry  C.  Webb,  reported  con¬ 
siderable  progress  and  development.  Results 
for  the  year  showed  an  important  advance  over 
1956  and  continued  growth  is  anticipated. 

Sales 

Total  sales  of  sulphur  during  1957 
amounted  to  $15,696,558  compared  with 
$10,062,726  during  1956.  On  December  31st, 
1957,  the  Company  shipjied  its  1.232.000  ton 
of  sulphur  bringing  the  1957  total  of  shipments 
to  678.000  long  tons  compared  with  418.000 
tons  in  1956.  These  improved  results,  it  was 
stated,  were  achieved  despite  the  $3  per  ton 
reduction  of  sulphur  prices  and  the  slight 
falling  off  in  overall  sulphur  consumption. 

Production  and  Stocks 

Among  major  constructional  activities 
completed  in  1957  was  a  second  loading  plant 
at  Coatzacoalcos,  so  that  the  two  loading 
plants  now  in  operation  have  a  combined 
loading  capacity  of  l.500tons  per  hour.  At  the 


General  view  of  reservoir  and  water  installations 
following  last  year’s  expansion. 

end  of  the  year  total  production,  since  the 
start  of  operations,  had  risen  to  1.770,000  tons 
of  sulphur.  Whilst  production  figures  for  1957 
do  not  appear  in  Mr.  Webb's  report,  a  graph 
indicates  that  production  was  little  short  of 
750.000  tons  compared  with  625.000  tons  in 
1956,  a  rise  of  20%.  StcK'ks  stocxl  at  a  level  of 
538.000  tons  at  the  end  of  1957  valued  at 
$13,000,000. 


Research 

The  report  to  shareholders  and  employees 
stated  that  possible  ultimate  diversification  of 
activities  was  one  of  the  reasons  for  the 
accelerated  programme  of  research,  develop 
ment  and  exploration.  The  Company  intends 
to  keep  abreast  with  technological  advances 
through  a  co-ordinated  programme  embracing! 
studies  of  greater  over-all  efficiency,  sulphur 
colour  and  quality  improvement,  in-plant  con 
sumption,  improved  shipping  elliciency  and 
possible  new  uses  for  sulphur. 

Finance 

Net  income  during  1957  amounted  to 
$3,452,555  compared  with  $2,122,289  in  1956, 
an  increase  of  62.6  / .  Net  income  per  share 
was  affected  by  the  increase  in  the  number  of 
shares  from  1,920.087  to  2.044,921  but  rose 
from  $1.11  to  $1.69. 

Mr.  Webb  reported  that  operations  during 
the  year  enabled  the  Company  to  strengthen 
its  working  capital  position  after  providing 
for  neces.sary  capital  expenditures  and  debt 
service  payments.  The  net  cash  flow  of 
$4,473,121  was  utilized  (i)  to  reduce  indebted 
ness  to  the  Export-Import  Bank  by  $760,667, 
(ii)  docking  facilities  and  other  capital  expend! 
tures  of  $1,247,552.  (iii)  to  increase  working 
capital  and  prepaid  expenses  by  $2,464,902.  On 
the  31st  December.  1957,  net  working  capital 
totalled  $7,481,915  after  providing  for  install 
ments  on  the  Export-Import  Bank  rates 
maturing  in  1958,  compared  with  $5,021,588 
at  the  end  of  1956.  Book  value  of  fixed  assets 
at  the  end  of  1957  amounted  to  $10,942,280  as 
against  $10,246,784  in  the  previous  year. 

Conclusion 

Turning  to  the  world  sulphur  situation 
Mr.  Webb  continued:  “  While  the  consumption 
of  Frasch  sulphur  was  off  moderately  during 
the  year  1957,  it  is  anticipated  this  loss  will  be 
restored  as  business  generally  improves,  with 
particular  reference  to  the  fertilizer,  steel, 
heavy  chemicals  and  paper  industries." 

Mr.  Harry  C.  Webb  stated  that  the 
objectives  outlined  three  years  ago  by  The 
Board  of  Directors  has  been  brought  to  a 
successful  conclusion.  Sales  in  1958  are 
expected  to  equal  or  slightly  exceed  those  of 
1957  and  production  schedules  have  been  fixed 
at  approximately  800,000  tons. 
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General  view  of  Collin  plant  at  Corby. 


Current  Events 


The  desulphurisation  plant  is  based  on 
F.  J.  Collin  design  and  it  will  be  manufactured 
in  the  United  Kindom  with  the  exception  of  a 
few  items  which  will  be  sent  from  Germany. 

The  Collin  desulphurising  system  claims 
to  reach  elticiencies  of  80-85  y.  the  process 
being  cyclic  and  using  dilute  ammonia  solution 
as  the  desulphurising  medium.  For  such  a 
plant  to  operate  at  its  best,  the  concentration  of 
hydrogen  sulphide  should  be  greater  than  300 
to  350  grams  per  cubic  foot,  whilst  the  volume 
of  gas  should  be  sufficient  to  produce  12  tons 
of  60  Be  acid  daily.  The  capacity  of  the  new 
plant  is  designed  for  the  treatment  of  17.5 
million  cubic  feet  of  coke  oven  gas  per  day. 


l-_  .J _ 1^1..  .J  U.. 


UNITED  KINGDOM 


Desulphurisation  and  Acid  Plant  for 
itewarts  and  Lloyds  Ltd. 

Contracts  have  been  placed  by  Messrs. 
^Stewarts  and  Lloyds,  a  leading  British  iron  and 
teel  producer,  with  F.  J.  Collin  (U.K.)  Ltd., 
subsidiary  of  F.  J.  Collin,  A.G..  Dortmund, 
for  the  installation  at  Corby  of  a  wet 
iesulphurisation  plant.  A  similar  plant  was 
installed  by  F.  J.  Collin  A.G.,  at  Corby  in  1952. 
Both  the  existing  and  projected  plants  include 
kuet  contact  sulphuric  acid  plants  to  the  design 
W  Chemiebau  Dr.  A.  Zieren.  G.m.b.H.,  and  the 
order  for  the  plant  has  been  placed  with  the 
Power  Gas  Corporation  Ltd.,  of  Stockton-on- 
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the  installation  of  only  a  small  quantity  of 
additional  equipment.  When  the  plant  comes 
on  stream  the  initial  throughput  is  expected  to 
be  1 1  million  cubic  feet  per  day. 

Sulphuric  acid  capacity  of  the  plant  at 
normal  gas  throughput  is  rated  at  23  tons  of 
78  /„  acid  daily,  although  with  the  considerable 
flexibility  which  is  built  into  this  plant,  acid 
capacity  can  be  increased  considerably  with 
ease.  Initially  output  will  be  13  tons  a  day  and 
production  cost  of  acid  as  in  the  existing  plant, 
are  not  expected  to  exceed  £5  per  ton. 

Completion  of  this  plant,  which  is 
scheduled  for  January  1959,  is  particularly 
noteworthy  because  it  is  added  vindication  of 
Messrs.  Stewarts  and  Lloyds'  pioneering  efforts 
in  the  field  of  wet  desulphurisation  of  coke 
oven  gas  in  the  United  Kingdom. 

New  Sulphuric  Acid  Plant  for  British  Titan 

Products 

An  announcement  by  Chemical  Con¬ 
struction  (Gt.  Britain)  Ltd.  states  that  they 
have  been  commissioned  by  the  British  Titan 
Prcxiucts  Company  Ltd.,  manufacturers  of 
titanium  pigments,  to  erect  at  Billingham  a  250 
tons  per  day  contact  sulphuric  acid  plant  which 
will  use  brimstone  as  its  raw  material. 

This  recently  awarded  contract  will  be 
for  the  fifth  acid  plant  supplied  by  Chemical 
Construction  (Gt.  Britain)  Ltd.  to  British 
Titan  Products  Company  Ltd.  The  first  plant 
was  a  flash  roaster  installation  with  a  contact 
sulphuric  acid  section  having  a  rated  capacity 
of  220  tons  of  acid  a  day.  In  1956  a  BASF 
turbulent  layer  roaster  was  brought  into 
operation  designed  to  produce  100  tons  of 
sulphuric  acid  per  day  from  pyrites  flotation 
concentrates.  This  latter  plant  was  the  last 
British  Titan  sulphuric  acid  unit  to  be  based 
upon  pyrites.  January  of  this  year  witnessed 
the  coming  on  stream  of  the  third  acid  plant 
to  be  supplied  by  Chemical  Construction  (Gt. 
Britain  Ltd.),  which  was  ordered  in  November 
1956  and  based  upon  brimstone.  The  fourth 
plant  which  is  also  a  sulphur  burning  contact 
unit  is  currently  under  construction  as  part  of 
British  Titan  Prcxluct  Ltd.’s  expansion  at 
Grimsby. 

Chemical  Construction  (Gt.  Britain)  Ltd. 
with  its  affiliates  of  the  Chemical  Construction 
Corporation,  New  York,  both  subsidiaries  of 
the  Electric  Bond  and  Share  Company,  New 
York,  are  designers  and  suppliers  of  contact 


sulphuric  acid  plants  serving  the  chemical  and 
petro-chemical  industries  and  are  inter¬ 
nationally  known  as  Chemico. 

CANADA 

By-Product  Acid  Project  Postponed 

The  present  economic  climate  in  North 
America  has  in  several  cases  had  pronounced 
effects  on  industrial  projects.  One  instance  tha 
has  come  to  light  recently  concerns  the  zinc 
smelting  and  fertilizer  industries  of  Canada. 

Following  thorough  technical  and  economi 
studies  the  Mineral  Exploration  Corporation 
decided  that  the  most  advantageous  location 
for  their  projected  zinc  smelter  and  by-product, 
sulphuric  acid  plant,  based  on  SO.  in  zinc 
smelter  gases,  would  be  at  Port  Maitland, 
Ontario.  One  reason  for  this  selection  was 
that  two  fertilizer  companies,  both  users  o 
sulphuric  acid,  intended  to  construct  plants 
adjacent  to  the  site. 

During  1957  the  price  of  zinc  declined  and 
the  immediate  prospects  for  marketing  the 
material  in  North  America  deteriorated.  These 
circumstances  combined  with  the  difticul 
financial  atmosphere  in  the  country  caused  the 
project  to  be  postponed.  At  the  same  time 
for  similar  reasons  at  least  one  of  the^ 
fertilizer  companies  also  decided  to  postpone 
their  programme.  It  is,  however,  confidently 
expected  that  when  the  economy  of  the  country 
picks  up  again,  particularly  the  market  f( 
zinc,  the  projects  will  be  revived. 

Elemental  Sulphur  from  New  Nickel  Refiningi 

Process  * 

In  their  continued  quest  for  more  economic 
methods  of  extracting  metal  from  the  nickeli 
sulphide  ores  occurring  in  abundance  in  the" 
Sudbury  district  of  Ontario,  research  scientists 
and  engineers  of  the  International  NiekeU 
Company  of  Canada  Ltd.,  have  developed  a" 
new  process  for  the  electro-refining  of  nickel. 
The  main  feature  of  the  process,  which  was 
developed  over  a  pericxJ  of  seven  years  and| 
which  Mr.  Ralph  D.  Parker,  Vice-President 
in  charge  of  Canadian  operations,  described 
as  a  major  achievement  in  chemical  metallurgy,^ 
is  the  direct  electrolysis  of  nickel  matte  and 
artificial  sulphide.  This  contrasts  with  the 
usual  electro-refining  methods,  including  thosei 
employed  in  the  nickel  industry,  in  which  a" 
metal  anode  is  used.  The  new  Inco  process 
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eliminates  high-temperature  oxidation  and 
reduction  operations,  with  attendant  losses  of 
metals  and  sulphur  and  selenium.  Instead, 
nickel  sulphide  of  low  copper  content  from 
the  Bessemer  converter  or  other  source  can  be 
cast  directly  into  sulphide  ancxies  and  electro¬ 
lysed  for  the  production  of  high  quality  nickel. 
Another  unique  feature  of  the  pr(x:ess  is  that 
it  permits,  for  the  first  time  in  nickel  refining, 
the  commercial  recovery  of  elemental  sulphur 
and  selenium  as  valuable  by-products,  in 
addition  to  cobalt  and  precious  metals 
conventionally  recovered. 

In  the  course  of  early  laboratory  tests  it 
was  found  that  electrolysis  of  nickel  sulphide 
left  a  precious  metal  bearing  an(xle  sludge  con¬ 
taining  about  97y  sulphur.  Further  studies, 
in  conjunction  with  the  Blaw-Knox  Company, 
resulted  in  the  recovery  of  sulphur  of  high 
purity.  Based  on  this  work  a  novel  100  tons 
per  day  sulphur  fractional  distillation  unit 
has  been  built  at  the  nickel  refinery  at  Port 
Colbourne.  Ontario.  The  unit  is  centred  on 
a  100-foot-high  fractional  column  for  the 
separation  of  sulphur  and  selenium.  The  final 
product  from  this  unit  contains  less  than 
5  p.p.m.  selenium,  and  has  an  unusually  low 
ash  and  bitumen  content. 

Flitherto.  the  Company  has  been  recovering 
sulphur  from  the  exit  gas  at  the  Copper  Cliff. 
Ontario,  reduction  works  in  the  form  of 
liquid  SO.,  and  sulphuric  acid,  the  latter  being 
eonverted  in  the  plants  of  Canadian  Industries 
Ltd.  The  capacities  of  these  installations  are 
45,000  tons  per  annum  and  60.000  tons  per 
annum  sulphur  equivalent  respectively.  With 
the  new  prcx:ess,  for  which  Canadian  and 
United  States  patents  are  pending  and  which  is 
now  in  commercial  operation,  the  Company 
is  in  the  unique  position  of  recovering  also 
sulphur  in  elemental  form,  which  will  raise  its 

j  total  recovery  capacity  to  about  180.000  tons 
per  annum  sulphur. 

Increased  Use  of  Recovered  Sulphur 

)  The  Columbia  Cellulose  Company  Ltd.^ 
part  of  the  Canadian  Chemical  and  Cellulose 
Company  Ltd.,  has  recently  stated  that  its 

)  sulphur  requirements  for  the  prcxluction  of 
dis.solving  pulp  will,  in  future,  be  met  entirely 
by  Canadian  recovered  sulphur. 

I  Prtxiuctive  capacity,  at  present  320  tons 
per  day  of  acetate  pulp,  will  be  increased  in 
the  current  year  to  370  tons  per  day.  Facilities 

i 


for  the  pr(xluction  of  SO.,  consist  of  two  rotary 
sulphur  burners  of  the  Glen  Falls  type,  each 
capable  of  burning  40  tons  of  sulphur  per  day, 
and  a  90  tons  per  day  Dorreo  FluoSolids  pyrite 
burning  unit. 

Annual  sulphur  requirements  have  been 
20,000-22.000  tons,  made  up  of  12.000-14.000 
tons  of  elemental  sulphur  plus  some  I6,0(K) 
tons  of  pyrite.  The  latter  is  obtained  from  the 
Britannia  Mining  &  Smelting  Company  which, 
according  to  recent  reports,  ceased  operating 
its  mining  and  ore-dressing  installations  on 
1st  March. 

Due  to  the  increased  output  of  pulp,  the 
annual  requirements  of  sulphur  will  rise  to 
25,000  tons.  During  1958  the  Company  is 
planning  to  discontinue  the  use  of  pyrite  as 
a  normal  source  of  sulphur,  and  will  consume 
recovered  sulphur  obtained  through  a  Canadian 
supplier. 

CYPRUS 

Cyprus  Sulphur  &  Copper  Company's 
Progress 

The  smallest  of  the  three  pyrite  mining 
companies  in  Cyprus,  the  Cyprus  Sulphur  and 
Copper  Company,  has  recently  announced 
progress  in  modifications  to  its  plant  and 
installations.  Operation  of  the  leaching  plant 
at  Limni  had  been  suspended  in  April  1956 
as  a  result  of  considerable  metal  losses  from 
the  slimes.  Whilst  alterations  were  being  made 
to  the  slimes  treatment  plant  at  Limni,  exca¬ 
vating  equipment  was  transferred  to  work  on 
the  Kinousa  open-cast  site.  In  a  recent  state¬ 
ment  the  company’s  Chairman  announced  that 
modifications  to  the  Limni  plant  had  been 
carried  out.  These  mtxlitications.  it  was  stated, 
had  been  achieved  without  any  expenditure  or 
additional  plant  equipment.  Installation  of 
special  plant  and  machinery  for  leaching  the 
Limni  semi-oxidised  ore  body  is  nearly  complete 
and  it  is  hoped  to  begin  prcxluction  of  cement 
copper  shortly.  The  company  plans  to  prcKess 
60,000  tons  of  cupreous  pyrites  from  the 
Kinousa  open-cast  mine  and  prexiuce  approxi¬ 
mately  7,500  tons  of  copper  concentrates  and 
40,000  tons  of  pyrites  concentrates.  The  com¬ 
pany  has  not  yet  confirmed  contracts  for  the 
sale  of  this  increased  output  but  a  successful 
outcome  of  negotiations  is  awaited. 
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UNITED  STATES 

Rapid  Completion  of  Coastal  Chemicals  Plant 

Ten  months  after  starting  the  construction 
of  the  $6.5  million  plant  at  Pascagoula, 
Mississippi,  the  installations  owned  by  the 
Coastal  Chemical  Corporation  a  subsidiary  of 
Mississippi  Chemicals  have  come  on  stream. 

Requirements  of  sulphuric  acid  by  the 
ammonium  phosphate  and  phosphoric  acid 
plants  will  be  met  by  a  unit  with  a  capacity  of 
600  tons  (100/  HjSO|)  per  day,  which  was 
the  first  to  come  on  stream.  Two  grades  of 
sulphuric  acid  will  be  produced,  98  /  acid  for 
use  in  fertilizer  manufacture  and  60  '  to  66  Be 
acid  for  sale  on  the  open  market.  Louisiana 
and  Texas  will  be  the  source  of  sulphur  which 
is  to  be  supplied  in  molten  form  and  stored 
in  tanks  of  4.000  tons  capacity.  The  recently 
improved  waterway  will  enable  raw  materials, 
including  sulphur,  to  be  transported  direct  to 
Bayou  Casotte  harbour  at  Pascagoula  where 
the  plant  is  situated. 

In  conjunction  with  the  sulphuric  acid 
installation,  the  First  Mississippi  Corporation 
has  constructed  a  70,000  tons  per  year  oleum 
plant  with  facilities  leased  by  Coastal.  The 
oleum  output  is  to  be  available  for  sale  on  the 
o|x:n  market,  and  not  used  captively.  An  outlet 
as  drying  agent  in  insecticides  manufacture  has 
been  reported. 

The  Chemical  Construction  Corporation  has 
been  awarded  the  contract  for  a  further 
addition  to  the  Pascagoula  plant.  This  is  a 
150  ton-per-day  anhydrous  ammonia  plant 
which  when  completed  will  make  Pascagoula 
one  of  the  few  completely  integrated  fertilizer 
plants  in  the  United  States. 

New  By-Product  Acid  Production 

In  January  The  General  Chemical  Division 
of  Allied  Chemical  &  Dye  Corporation  brought 
on  stream  a  spent  acid  fortification  and  sludge 
acid  decomposition  and  regeneration  plant  at 
Elizabeth.  N.j.  Together  with  the  Company’s 
facilities  at  N.  Claymont.  Del.,  the  new  plant 
gives  the  Company  the  most  modern  and  com¬ 
prehensive  facilities  of  their  type. 

At  their  Sun  Flower  Ordnance  plant.  U.S. 
Industrial  Chemical  Company  has  installed  a 
new  70  tons  per  day  plant  for  the  decom¬ 
position  and  puriHcation  of  spent  Alkylation 
acid  to  bring  total  capacity  at  Sun  Flower  to 
250  tons  jier  day  ( lOOyoHjSO,).  The  new'  plant 


produces  no  effluent,  uses  no  water  and  only 
the  minimum  of  fuel. 

New  Jersey  Zinc  Company  of  New  York 
has  announced  plans  for  the  construction  of 
by-product  sulphuric  acid  plant  with  an  annual 
capacity  of  40.000  ton  (IOO%HjSOi)  at  the 
Palmerton,  Pa.,  Zinc  Smelter.  The  unit  is  part 
of  the  Company’s  long  term  expansion  pro¬ 
gramme  designed  to  provide  additional  blende 
roasting  facilities  for  the  prtxluction  of  Zinc 
metal  and  pigment. 


FRANCE 

Lacq 

I'he  second  stage  of  the  purification  and 
sulphur  recovery  installations  at  the  natural  gas 
field  of  Lacq  in  South-West  France  are  well 
advanced.  ScK'iete  Nationale  des  Petroles 
d’Aquitaine  has  been  operating  the  first  unit 
since  May  1957  at  a  daily  rate  of  about  I 
million  cubic  metres  gas  which  has  yielded 
about  5,000  tons  per  month  high  purity  brim¬ 
stone.  To  raise  daily  gas  throughput  to  5 
million  cubic  metres  two  further  units  each 
in  two  sections  are  being  built;  the  first  of  these 
is  practically  completed.  Whereas  at  present 
desulphurisation  of  the  crude  ga.s,  which 
contains  about  15/^  HjS,  is  effected  with 
diethanolamine  by  the  Girdler  process,  the 
units  now  under  construction  will  employ  a 
novel  treatment  method. 

The  gas  will  at  first  be  scrubbed  by  water 
under  pressure  of  about  67  atm.  and  at  normal 
temperature  thereby  about  50%  of  the  acid  gas 
(H,S  +  CO..)  will  be  removed;  the  remainder 
will  be  extracted  with  monoethanolamine 
by  the  Girdler  process  operating  at  67  atm. 
and  normal  temperature.  A  final  caustic 
soda  wash  will  remove  all  traces  of  residual 
acidity  in  the  purified  gas.  Liquid  petroleum 
gas  will  be  extracted  at  low  temperature  and 
brimstone  will  be  recovered  in  three  Claus  type 


urnaces. 


The  four  million  cubic  metres  plant  is  due 
to  enter  production  in  two  stages.  At  first 
operating  at  half  capacity  only  it  will  be  ba.sed 
on  the  Girdler  prtKess  and  not  until  gas 
throughput  is  raised  to  full  capacity  will  this 
be  preceded  by  water  washing.  It  is  expected 
that  operations  will  start  in  the  early  Autumn 
and  be  at  full  capacity  before  the  end  of  1958 
when  total  output  at  Lacq  should  reach  an 
annual  rate  of  3(K),()()0  tons  high  purity  brim¬ 
stone. 
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ITALY 

New  Subsidies 

A  new  Bill  entitled  “  Financial  Inter¬ 
vention  and  Creation  of  Credit  Facilities  for 
the  Reorganisation  of  Sulphur  Mining”  has 
been  sent  to  the  Regional  Assembly  for  debate 
after  the  Regional  Government  has  approved 
it.  The  Bill,  designed  to  end  the  recurrent 
crisis  of  the  sulphur  industry,  proposes  the 
establishment  of  a  credit  fund  of  six  milliard 
lire  (£3^  million)  with  the  Bank  of  Sicily  to 
help  sulphur  mining  companies  to  nuxiernise 
and  reorganise  the  mines  and  reduce  their 
overheads.  The  Government  is  to  provide  the 
money  in  three  annual  instalments  of  two 
milliard  lire  after  the  end  of  1958-195*) 
financial  year.  The  Bill  also  provides  for 
creation  of  a  Regional  Solidarity  Fund  for  the 
mining  industry.  This  fund  will  be  available 
during  the  transformation  and  modernisation  of 
the  mines.  These  grants  are  also  intended  to 
promote  greater  use  of  sulphur  ore  in  sulphuric 
acid  manufacture  and,  it  was  announced,  to 
enhance  prcxiuctivity  in  sulphur  ore  mining. 

If  this  is  to  be  achieved  the  industry  will 
have  to  be  ready  to  rationalise  its  activities 
and  to  match  the  volume  of  output  to  actual 
requirements. 

New  Sicilian  Fertilizer  Plant 

Societa  Industriale  Catanese.  a  subsidiary 
of  the  Edison  Group,  is  building  a  fertilizer 
plant  near  Palermo  which  will  have  a  capacity 
of  300,000  tons  a  year.  Formulations  men¬ 
tioned  so  far  are  8  :  12:8  and  10  :  10  :  12,  but 
it  is  expected  that  the  range  will  be  increased. 

Sulphuric  acid  facilities  will  be  based  on 
the  contact  process  using  the  Monsanto  system. 
The  plant  will  have  a  daily  capacity  of  500 
tons  (100%  HjSOi)  using  as  raw  material  for 
sulphuric  acid  production  crude  sulphur  ore. 
It  is  estimated  that  the  annual  requirement  will 
be  about  lo^s  sulphur  ore  and  so 

provide  a  major  new  outlet  for  the  sulphur 
mining  industry  in  East  Sicily. 

MEXICO 

Titanium  Dioxide 

Du  Pont  S.A.  de  C.V.,  a  subsidiary  of  E.l. 
Du  Pont  de  Nemours  of  Delaware,  U.S.A.,  who 


were  the  first  to  start  development  of  a 
Mexican  titanium  pigments  industry  have 
recently  awarded  the  contract  for  the  construc¬ 
tion  of  a  sulphuric  acid  plant  to  Simon-Carves 
Ltd.,  of  Cheadle  Heath,  Cheshire.  This  con¬ 
tract  is  worth  U.S.  5250,000  and  was  gained 
in  the  face  of  West  German  and  United  States 
competition.  The  plant,  a  contact  installation 
based  on  brimstone  use,  is  to  have  a  capacity 
of  60  short  tons  (100/  H.SO,)  per  day;  it  will 
be  shipped  from  Britain  and  the  whole 
operation  is  to  be  completed  in  seven  months. 
This  is  the  second  complete  acid  plant  to  be 
supplied  by  Simon-Carves  to  Mexico,  the  first, 
a  25  tons-per-day  installation,  had  been 
supplied  to  Ouimica  Industrial  de  Monterey 
S.A. 

In  connection  with  the  projected  titanium 
dioxide  plant  by  Industrias  Ouimicas  Basicas 
de  Mexico  S.A.,  (INQUIBAMEX)  which  is  to 
be  built  by  this  entirely  Mexican  owned 
Company  also  at  Vera  Cruz,  it  has  been 
announced  that  manufacturing  processes, 
design  and  technical  assistance  required  for  the 
construction  and  operation  of  the  plant  are 
being  supplied  by  the  Glidden  Company  of 
Cleveland,  Ohio.  It  is  reported  that  the  latter 
company  is  to  discontinue  production  of 
titanium  dioxide  at  its  St.  Helena  plant,  Balti¬ 
more.  and  that  the  plant  is  to  be  dismantled, 
shipped  to  Mexico  and  re-erected  for  INOUl- 
BAMEX.  Engineers  and  technicians  of 
INOUIBAMEX  have  been  receiving  training 
on  the  Baltimore  plant  for  several  months. 
The  installation  of  a  sulphuric  acid  unit,  with  a 
capacity  of  100  tons  per  day,  forms  part  of  the 
project,  the  realisation  of  which  is  considerably 
advanced  and  the  plant  is  expected  to  be  in 
operation  by  the  end  of  1958. 

There  are  doubts  whether  the  Mexican 
market  can  accommodate  the  output  of  both 
these  plants.  The  first  plant  to  operate  will 
unquestionably  gain  an  initial  market  advan¬ 
tage,  but  suggestions  that  the  first  plant  to 
come  on  stream  would  receive  government 
protection  at  the  expense  of  the  other  cannot 
be  taken  seriously,  both  from  the  point  of  view 
of  government  policy  and  also  practicability. 
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CHINA 

Fertiliser  and  Chemical  Developments 

During  China's  second  five-year  plan 
(1958-1963)  it  is  intended  to  increase  the  total 
output  of  fertilisers  from  the  1957  level  of 
nearly  8()(),()()0  tons  of  product  to  over  5  million 
tons.  Prtxiuction  in  1958,  which  it  is  hoi'Jed 
will  reach  1,1()2.()()()  tons,  will  consist  of 
approximately  200,000  tons  of  phosphate 
fertilisers  and  the  remainder  nitrogenous.  It 
is  probable  that,  as  production  expands,  the 
ratio  of  nitrogenous  to  phosphatic  fertilisers 
may  decrease. 

Three  new  fertiliser  plants  are  to  be 
installed  in  the  Kwantung  and  Kiangsi  districts. 
A  nitrogenous  fertiliser  plant  in  Canton  will 
have  a  capacity  of  200.0fK)  tons  of  prcxiuct,  and 
a  superphosphate  plant  in  Chenkiang  a  similar 
capacity.  The  Kiangsi  plant  will  produce 
20.000  tons  of  calcium  carbide  and  20,(X)0  tons 
of  calcium  cyanamide. 

Other  chemical  projects,  including  potas¬ 
sium  chloride  and  bromide,  P.V.C.  rayon  and 
viscose  staple  fibre  are  also  being  considered. 

Sulphuric  acid  production  will  have  to  be 
increased  very  considerably  in  order  to  meet 
the  demand  from  these  fertiliser  and  chemical 
developments.  At  present  plans  have  been 
announced  for  only  one  new  sulphuric  acid 
plant,  which  will  be  located  in  Tientsin,  with 
an  annual  capacity  of  4(),()()0  tons. 

In  connection  with  rapidly  increasing 
sulphuric  acid  requirements  it  is  of  interest  to 
note  that  sulphur  deposits  were  discovered  in 
February  in  Northern  Kansu. 

Hitherto  sulphuric  acid  production  is 
reported  to  have  resulted  exclusively  from 
pyrites  roasting.  Current  accounts  also  refer  to 
the  use  of  “  sulphur  residues."  which  are 
presumably  native  ore  fines  screened  out  from 
autoclave  or  retort  charges,  and  it  is  to  be 
expected  that  new  installations  will  comprise 
brimstone  burners.  Acid  output  last  year  is 
estimated  to  have  totalled  about  one-half 
million  tons.  At  present  China  is  more  than  self 
sufficient  in  brimstone  and  pyrites  supplies. 
Exports  of  brimstone  from  Szechwan  to 
Eastern  Siberia  are  said  to  be  regular,  and  in 
recent  months  offers  and  some  deliveries  have 
reached  Europe  and  Near  Eastern  countries. 
As  the  fertiliser  programme  is  fulfilled,  sulphur 
demand  is  expected  to  expand  to  at  least 
I  million  tons  by  1963.  The  possibility  of 


China  looking  to  the  mounting  sulphur  prcxluc- 
tion  capacity  in  North  America  and  Europe 
should  not  be  excluded. 


SOUTH  KOREA 

Expansion  of  Sulphuric  Acid  Capacity 

At  present  the  entire  sulphuric  acid 
prcxluction  of  South  Korea  originates  from  on 
plant  which  has  rated  capacity  of  Kl.ClOf? 
metric  tons  per  annum  (100%  HjSO,)  and  is 
based  on  iron  pyrite.  Nearly  all  the  domestic, 
output  of  acid  is  used  in  the  manufacture  o 
superphosphate  which  amounts  to  only  2().0()() 
metric  tons  annually  whilst  the  annual  con¬ 
sumption  of  PjO,  in  South  Korea — express 
in  terms  of  single-superphosphate  -was  almost 
100,000  tons  in  1955-56.  To  satisfy  the  grow¬ 
ing  demand  phosphatic  and  nitrogenous  ferti 
lizers  are  being  imported  notably  from  the 
U.S.A.  and  to  a  lesser  extent  from  Japan.  At 
the  same  time  expansion  of  domestic  fertilizer| 
manufacture  is  planned  and  the  projected’ 
additions  to  sulphuric  acid  capacity  are 
undoubtedly  part  of  this  development.  In 
April  two  brimstone  acid  plants  each  with  a’ 
rated  annual  capacity  of  10,500  metric  tons 
should  come  onstream.  The  brimstone  require¬ 
ments  in  each  case  will  be  met  by  imports.l 
probably  from  U.S.A.  or  Mexico.  Considera 
tion  is  being  given  to  plans  for  the  construction 
of  a  15,000  metric  ton  acid  plant,  also  based  op 
imported  brimstone,  although  the  exact  location 
of  this  plant  has  not  yet  been  decided. 

In  conjunction  with  the  Chanhang  Coppetj 
Smelter  a  by-product  acid  plant  using  SO.  of 
the  smelter  and  convertor  gases  is  to  be  built. 
It  is  to  have  an  annual  rated  capacity  of  lO.OOO, 
metric  tons  but  so  far  the  date  for  its  com 
pletion  has  not  yet  been  determined. 

If  all  these  projects  are  completed,  and  this 
depends  to  some  extent  on  l.C.A.  funds,  sul¬ 
phuric  acid  capacity  in  South  Korea  will  be 
increased  to  56,0{X)  metric  tons  of  which  36,()(X) 
tons  will  be  based  on  imported  brimstone. 
Although  this  additional  market  is  quite  small 
its  emergence  is  of  considerable  interest  being 
indicative  of  a  new  trend  in  brimstone  demand, 
in  that  as  underdeveloped  countries  progress, 
they  tend  to  supplement  and  later  substitute 
fertilizer  imports  by  domestic  manufacture 
thereby  becoming  sulphur  users  and  often,  as 
in  South  Korea,  importers. 
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Statistical  Appendix 

WORLD  PRODUCTION  OF  BRIMSTONE 


Thousand  Tons 


1953 

1 954 

r955 

7956 

U.S.A . 

k 

:  5.|S5.,t 
•  .Ml. 7 

5497-0 

5.514.6 

.t59.,t 

5.873-9 

5,7.30.0 

.308.8 

6,137.8 

6.42.3.0 

464.7 

6.888.6 

i'anada  * 

16.3 

19.9 

26.0 

33-1 

Mexico 

•  27  .h 

33-5 

47.4 

26.8 

5.0 

79-2 

470.5 

20.1 

5.0 

495-6 

75,3.4 

25.7 

5.0 

784.1 

Columbia  f 

2.7 

5-1 

5-4 

4-9 

Ikitish  West  Indies  * 

3.0 

4-3 

5-0 

5-0 

Netherlands  Antilles  * . 

11.9 

15-0 

20.0 

20.0 

Ecuador  f 

i.o 

6.oe 

8.oe 

— 

^Argentina  f 

16.0 

17-0 

17-7 

23.0 

":hile  . 

32.3 

45-5 

50.8 

45-0 

Peru  t 

4-9 

5-0 

2.0 

2.0 

kBolivia  f 

2.5 

2.6 

4-0 

3-4 

|j.K.  *  . 

25-3 

40.9 

45-9 

53-0 

France  *  . 

lo.yt 

3-7 

2-9 

2-3 

Belgium  * 

0.2 

0-4 

0-4 

0.4 

^olland  * 

11.7 

9-3 

6-9 

12.2 

West  Germany  * 

59.6 

67-8 

70.8 

77.1 

Greece  f  ... 

14 

2.5 

3-6 

1-7 

I^taly  t  . 

224.2 

200.2 

182.0 

171.2 

^Spain  . 

*  VV5 
t  4.7 

38.2 

3I..1 

4.8 

36.1 

.34.5 

5.8 

40.3 

46.1 

5.7 

51.8 

Portugal  * 

16.3 

16.1 

15-4 

16.9 

^'orway  * 

101.7 

99-1 

98.8 

95-4 

Sweden  * 

23-7 

27-4 

28.4 

30-3 

Turkey  f  . 

9-7 

9-8 

11.3 

13-7 

^gypt  * . 

3-3 

3.6 

3-8 

3.oe 

^ran  * 

3.oe 

4.oe 

4.oe 

8.oe 

Iraq  f  . 

3.oe 

3.oe 

3.oe 

3.oe 

Formosa  +  . 

54 

5-9 

4-9 

7-9 

Ijapan  f . 

186.6 

184.7 

199-7 

243-3 

Indonesia  f  . 

i.oe 

I.oe 

I.oe 

I.oe 

!  5.I.VS.3 

5.562.0 

6.210.1 

7.177.3 

^  TOTAL  . 

•  678.8 

6,346.1 

728.<r 

6,789.0 

781.7 

7.495-4 

803.2 

8,601.3 

1 

♦  512.0 

408. 1 

504.2 

5.30.8 

"F-ast  Germany  * 

80.0 

87.0 

94-0 

92.7 

China  f . 

n.d. 

5.oe 

n.d. 

8o.oe 

U.S.S.R . 

n.d. 

loo.oe 

n.d. 

n.d. 

Krasch  Sulphur.  *  RccomtciI  Sulphur. 

-j-  Nalirc  Sulphur,  Kslimaic. 

r 

Mexico 

1  r/S? 

SULPHUR  EXPORTS 

Long  T ons 


Pan  American 

Gulf  Sulphur 

TOTAL 

TOTAL 

Sulphur  Co. 

Corp. 

/957 

1956 

United  States  ... 

355,603 

116,875 

472478 

232416 

United  Kingdom  . 

74,997 

6,004 

81,001 

48,013 

South  Africa . 

29,721 

— 

29,721 

42,305 

France . 

64,843 

4,435 

69478 

58,084 

Australia  . 

36,888 

22,389 

59,277 

40,608 

Germany  . 

8,203 

800 

9,003 

50 

Tunisia 

21,959 

— 

21,959 

3,004 

Netherlands 

33,088 

22,745 

55,833 

19,868 

Belgium 

17,649 

— 

17,649 

11,516 

New  Zealand . 

36,263 

— 

36,263 

— 

Israel  ... 

— 

24,037 

24,037 

— 

Others  (Sweden,  India,  Canada) 

— 

— 

— 

21,704 

TOTAL  . 

579,214 

197,285 

876499 

481,568 

United  States 


CRUDE  SULPHUR  EXPORTS,  1957 

Long  T ons 

Canada  . . . 

347,856 

Yugoslavia 

2,000 

Cuba 

19,343 

Spain  (Canary  Is.) 

7,949 

Dominican  Republic 

248 

W.  Germany 

67,33^. 

Mexico  . . . 

27 

Algeria 

16,111 

Venezuela 

1,784 

Tunisia 

12,743 

Argentine 

45,284 

Morocco 

7,000 

Bolivia 

19 

Un.  S.  Africa  . . 

80,350  rru 
2,687^  ‘ 

Brazil 

99,056 

Egypt 

Paraguay 

97 

India 

102,590 

Peru 

976 

Iran 

14,972 

Uruguay 

4,420^  j 7  2.JS  Lebanon 

1,300 

United  Kingdom 

245405"”  Pakistan 

1,986 

Austria 

19,350 

Hongkong 

524  ■ 

Belgium 

84,620 

Indonesia 

1,781 

Finland 

32,088 

Japan 

49 

France 

1 32,092 

Korean  Rep. 

rig 

Italy 

3,000 

Philippines 

Netherlands 

10,800 

Taiwan  , . 

1,673 

Sweden 

11,610 

Australia 

(’  3  ?  1-  New  Zealand 

Total  1, 

80,185 

Switzerland 

29,675 

561,093  Tons 

63,860 

PRODUCTION 

Frasch  Recovered 

STOCKS 

Frasch  Recovered 

EXPORTS 

IMPORTS 

1953 

5,155,342 

337,099 

3,022,486  107,344 

1,241,536 

1954 

5,515,543 

357,400 

3,228,020  109,066 

1,647,011 

1,104 

1955 

5,738,978 

398,780 

3,181,198  120,267 

1,595,419 

38,317 

1956 

6,423,883 

464,758 

3,936,450  119,446 

1,651,597 

203,300 

October 

529,056 

40,750 

3,705,626  118,937 

192,332 

23,814 

November 

514,772 

39,580 

3,852,028  119,157 

95,003 

19,254 

December 

534,088 

43,750 

3,936,450  119,446 

148,367 

20,644 

1957  January 

495,353 

42,154 

3,997,911  118,296 

115,747 

33,883 

February 

439,997 

39,000 

4,087,925  116,713 

74,698 

29,141 

March 

471,548 

39,800 

4,102,394  111,905 

99,637 

44,673 

April 

461,589 

37,650 

4,049,025  122,006 

171,258 

43,897 

May 

429,227 

42,400 

4,092,772  127,908 

113,147 

39,847 

June 

439,513 

44,867 

4,086,614  144,753 

172,977 

24,638 

July 

459,534 

45,311 

4,153,206  150,518 

118,814 

47,918 

August 

469,987 

46,705 

4,173,199  153,478 

161,337 

42,053 

September 

444,779 

43,912 

4,272,558  152,940 

79,617 

42,576 

October 

462,145 

47,299 

4,304,891  154,566 

163,430 

32,076 

November 

445,908 

41,882 

4,354,962  154,285 

138,852 

31,944 

December 

471,630 

48,098 

4,422,548  157,075 

152,788 

77,047 

1057 

5,491,210 

519,078  4,422,548  157,075 

OfRcial  Bureau  of  Mines  Data  (long  tuns  of  2.240lhs.) 

1,651,093 

484,680 

United  Kingdom 

SULPHURIC  ACID  CONSUMPTION 

Thousand  Tons  fioo%  H,SO,) 


Accumulators 

II. I 

Oils  (Vegetable) 

8.1 

Agricultural  Purposes 

5.6 

Paper  etc. 

5.6 

Bichromate  and  Chromic  Acid 

19.7 

Phosphates  (Industrial) 

0.6 

Bromine 

12.8 

Plastics,  not  otherwise  classified 

35-1 

Clays  (Fullers’  Earth  etc.)  ... 

9.7 

Rayon  and  Transparent  Paper 

278.6 

Copper  Pickling 

2.8 

Storage 

10.2 

Dealers 

12.0 

Soap  Glycerine  and  Detergents 

98.6 

Drugs  and  Fine  Chemicals 

19.1 

Sugar  Refining 

0.7 

Dyestuffs  and  Intermediates 

86.8 

Sulphate  of  Ammonia 

317.3 

Explosives 

15.2 

Sulphates  of  Copper,  Nickel  etc. 

24.8 

Export 

5.2 

Sulphate  of  Magnesium  . 

1.2 

Glue,  Gelatine  and  Size 

0.5 

Superphosphates  ...  . 

543-6 

Hydrochloric  Acid  . 

58.2 

Tar  and  Benzole  . 

30.3 

Hydrofluoric  Acid 

10.7 

Textile  Uses  . 

14.9 

Iron  Pickling  (including  Tin  Plate) 

124.5 

Titanium  Dioxide  . 

314.3 

Leather 

Lithophone 

5.2 

14.6 

Unclassified  . 

209.1 

Metal  Extraction 

Oil  Refining  and  Petroleum  Products 

3.4 

60.7 

TOTAL  . 

2,370.8 

(51) 


TRAIIE  IIIRerTOKY  of  tlu» 
EIIEMirAL  lAlll  STKY 


In  the  Federal  Republic  of  Germany  and  West  Berlin 

Incorporating  WENZELS  DIRECTORY  and  COMMODITY  GUIDE 


This  directory,  published  in  conjunction  with  the  Association  of 
German  Chemical  Manufacturers  is  the  only  official  and  com¬ 
prehensive  trade  directory  embracing  both  firms  and  products, 
following  the  amalgamation  of  the  former  two  recognized  manuals. 
It  contains  fullest  information  on  chemical  concerns  and  their 
manufactures,  in  West  Germany  and  West  Berlin,  and  is  an  essential 
reference  work  for  all  firms  and  business  houses  engaged  in  trading  or 
seeking  to  expand  their  trade  with  the  German  chemical  industry. 

fViVp 

or  i  .S.  ^lO 

The  Trade  Directory  of  the  Chemical  Industry  contains  the  following  sections : 


List  of  firms 


Local  index 


List  of  products 


Registered  trade  names 

Raw  materials  section 

ENGLISH,  FRENCH,  and 
use  by  foreign  firms. 


More  than  3,200  chemical  manufaclurers  and  commercial 
concerns  are  listed  alphabetically,  together  with  full  addresses 
and  details  of  supply  programmes. 

All  firms  contained  in  the  alphabetical  index  have  been  listed 
according  to  town  and  district,  an  invaluable  aid  to  both  foreign 
and  domestic  buyer. 

Manufacturers  of  each  individual  product  of  all  German 
chemical  concerns  located  in  West  Germany  and  in  West  Berlin, 
together  with  the  respective  commercial  firms,  are  listed  under 
more  than  6,000  headings. 

The  most  comprehensive  list  so  far  published  of  registered  trade  names 
together  with  details  of  products  supplied  by  the  manufacturing  firms. 

Guide  to  supply  sources  of  raw  materials  offered  by  chemical 
manufacturers,  wholesalers  and  other  commercial  undertakings. 

SPANISH  TRANSLATIONS  of  products  and  indexes  greatly  facilitate 


^^Eeon-Vrrluff  fi  Hitt  Mi  •  Diisseltlorf 


«Cftjr.ivr 


(X) 


The  Heonomist  Intelligence  Init 

SERVICES  FOR  BUSINESS 

For  the  Exporter 

Three-monthly  reports  on  business  conditions  and 
prospects;  this  service  now  includes  all  countries. 

''Motor  Business" 

A  quarterly  bulletin  on  business  problems  and  trends 
in  the  motor  and  allied  industries. 

"The  Paper  Bulletin" 

Quarterly  bulletins  and  monthly  information  sheets 
on  supply,  demand  and  price  trends  of  packaging 
materials,  stationery  and  other  paper  products. 

Capitol  Replacement  Costs 

Index  number  of  prices  of  twenty  major  groups 
of  capital  equipment  and  buildings  are  reported 
quarterly. 

British  Wholesale  Prices 

The  weekly  wholesale  prices  of  over  three  hundred 
commodities  reported  monthly. 

"Hard  Fibres" 

A  quarterly  bulletin  of  the  sisal,  manilla  and  allied 
industries. 

"The  Businessman's  Guide  to  Britain" 

An  annual  publication  for  those  travelling  in  Britain 
on  business. 

"The  Oxford  Economic 
Atlas  of  the  World  " 

Comprises  text,  detailed  maps  and  statistics  relating 
to  world  production  and  trade. 


Further  particulars  of  these  and  other  services 
may  be  obtained  from  : 

The  liconomisi  Inlelligonco  Init 

22  RYDER  STREET, 

ST.  JAMES'S, 

LONDON,  S.W.1. 

Telephone  WHITEHALL  1511 -ext.  144 


(xi) 


1 

^nte  c^hiliant 

m 

il' 

KXVLISIVK  SKLLKISS  OF 

rm  OF  ITAFM.W  SI  Frot  It 

PH 

iiS 

HEAD  OFFICE 

ROME  -  Via  Nerva  2 

Tel.  484444-45-46 

Telegraphic  Address 

ITALZOLFI  ROME 

Sole  distributors  for 

United  Kingdom  and  Eire 

JOSEPH  WEIL  &  SON,  LTD., 

Friars  House, 

39-41  New  Broad  Street, 
LONDON,  E.C.2. 

M 

M 

4 

ANNOUNCEMENT 

m 

GULF  SULPHUR 
CORPORATION 

4 

■ 

NOW  producing  Mexican  Frasch  Process 
Sulphur  in  quantity. 

•c 

NOW  adequately  stock-piled  to  insure 
an  immediate  and  reliable  contin¬ 
uous  source  of  supply. 

P* 

M 

NOW  ready  to  fill  your  requirements 
from  ample  dock  facilities  at  Puerto 
Mexico  for  world  wide  shipments. 

3 

San  Jacinto  Building 

Houston,  Texas,  U.S.A. 

fei 

i 

Since  1952  approximately 

( 

i 

of  the  world’s  capacity 
for  sulfur  recovery 

from  HsS  gas  is  by 


'yr^eciMi 


ENGINEERS  •  CONSTRUCTORS 
617  South  Olive  Street,  Los  Angeles  14,  California,  U.  S.  A. 


Proof  Positive  of  Parsons’  Performance! 


YEAR  1952  1953  1954  1955  1956  1957 


PERCENTAGE  OF  TOTAL  CAPACITY 


PARSONS 


LACQ,  FRANCE;  First  of  SIX  units  by  Parsons  is  now  on  stream  in  world’s  largest  sulfur  recovery  plant 


THE  RALPH  M.  PARSONS  COMPANY 


m 


m 


PARSONS 


WET  PURIFICATION  PLANT 


Planned  for  simple,  low-cost  operation,  Coppee  Wet  Purification  Plant  is  a 
recognised  medium  of  efficient  sulphur  recovery.  Compact  design  ensures  easy 
installation,  even  in  restricted  sites.  No  special  chemicals  are  needed,  and  the  plant 
does  not  create  additional  effluent  problems. 

W'here  sulphate  is  being  made,  the  acid  produced  from  wet  purification  is  usually 
sufficient  for  requirements. 

Where  the  gas  is  used  in  steel  works,  the  lower  sulphur  content  of  the  gas  has 
obvious  advantages. 


i 

i 


Please  v;rite  for  further  details  to: 

THE  COPPEE  COMPAHY 

COPPEE  HOUSE  •  140  PICCADILLY 
LONDON,  W.1  Telephone:  LEGation  6801 


(GREAT  BRITAIN) 


limiteiA 


Telegrams:  EVCOPPEE,  NORPHONE,  LONDON 


GLASGOW:  121  DOUGLAS  STREET,  C.2 

NEWCASTLE  ON  TYNE :  MANSION  HOUSE  CHAMBERS,  THE  CLOS 


I 


I 


